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1.0 INTRODUCTION

This is the monitoring report for sampling conducted in accordance with the project Performance Monitoring Plan
(PMP) during 2020 at the Blackbird Mine Site near Cobalt, Idaho. Data from prior years have been provided in
historical data summary reports (years 1995 through 2005)' and monitoring reports (years 2006 through 2019)2.

During 2019 the PMP was updated, which included a corresponding revision of the project Quality Assurance
Project Plan (QAPP) under the PMP cover. The 2019 revision of the PMP (PMP-2019 Revision) and QAPP
(Golder 2020a) were used for the associated PMP sampling conducted in 2020. These documents describe the
monitoring program and quality assurance requirements for the post remedial action monitoring required by the
Record of Decision (ROD) for the Unilateral Administrative Order Statement of Work (UAO SOW) for remedial
design and remedial actions (EPA 2003).

Monitoring occurred during the spring and fall in both the Panther Creek and Big Deer Creek drainages, inclusive
of Blackbird Creek, Bucktail Creek and South Fork Big Deer Creek tributaries and included monitoring of surface
water, Water Treatment Plant (WTP) effluent, groundwater in monitoring wells, and sediment monitoring. Surface
water monitoring was performed to evaluate water quality conditions using a combination of chronic criteria
96-hour sampling, weekly sampling, monthly sampling and synoptic monitoring sampling events. Groundwater
monitoring occurred in two separate well networks / focus areas, including once annually in the upper Blackbird
Creek cutoff wall wells (upgradient of the WTP), and once annually in the select West Fork Tailings Storage
Facility wells (in the vicinity of West Fork Blackbird Creek).

Sampling described in this report was performed primarily by the Blackbird Mine Site Group (BMSG) and Salmon
Environmental Services (SES) personnel in accordance with the PMP. Golder Associates Inc. (Golder) personnel
assisted with data validation, data entry to the Blackbird Mine Site database, and coordinated data receipt from
the major contract laboratory, Energy Laboratory Inc. of Billings, Montana.

Applicable report references for the PMP related sampling events completed in 2020 with brief descriptions of the
objectives, rationale, sampling locations, sampling frequency, and analyses completed are summarized below:

m Table 1-1 summarizes sampling locations and details for surface water and in-stream sediment locations.
m Table 1-2 provides a summary of sampling locations and details for the chronic criteria 96-hour sampling.

m Tables 1-3 and 1-4 provide a list of synoptic monitoring sample locations and schedule for the Blackbird
Creek drainage and the Bucktail/Big Deer Creek drainage, respectively.

m Table 1-5 provides sample locations and details for the monthly surface water monitoring for total arsenic
and Table 1-6 summarizes voluntary copper Biotic Ligand Model (BLM) sampling that may be completed
(see Section 5.1 for details).

m Table 1-7 provides a list of the groundwater monitoring well locations and associated sampling schedule.

1 Historical data summary reports: Golder 1996, 1997, 1998, 1999, 2000, 2003, 2004, 2005a, 2006, and Remedial
Investigation reports: Golder 2001, 2002.
2 Monitoring reports: Golder 2007a; 2008; 2009; 2010; 2012, 2013, 2014a, 2014b, 2015a, 2016, 2017a, 2018b, 2019c, 2020b
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m  The Blackbird Mine Site area drainages and most surface water and sediment collection locations are shown
in Figure 1-1. Figure 1-2 shows additional detail on surface water sample locations, symbolized by sampling
events, and if a station is a point of compliance / downstream station or a background / upstream station.

Appendices for this report include meteorology figures and streamflow hydrographs (Appendix A) a 2020 data
validation summary applied to all data received from the testing laboratory (Appendix B), and a compilation of all
2020 data validation checklist packages (Appendix C).

Spring 2020 sampling included the following:

m  96-hour Chronic Criteria, Panther Creek, Round 1: May 11 through May 14, 2020 at PASW-11, PASW-09,
PASW-05, and PASW-04X.

m  96-hour Chronic Criteria, Big Deer Creek, Round 1: May 4 through May 7, 2020 at SFSW-04, SFSW-01,
BDSW-04, BDSW-03, and BDSW-01.

m  96-hour Chronic Criteria, Big Deer Creek, Round 2: May 25 through May 28, 2020 at SFSW-04, SFSW-01,
BDSW-04, BDSW-03, and BDSW-01.

m  Blackbird/Panther Synoptic Sampling: May 12, 2020.

m  Bucktail/South Fork/Big Deer Synoptic Sampling: May 5 and May 26.

m Blackbird Cutoff Wells Sampling: May 27, 2020.

m  Monthly Surface Water Sampling at BBSW-01A and PASW-09.

m  Monthly sample collection at the WTP.

Sampling conducted during summer and fall 2020 included the following:

m  Bucktail / South Fork / Big Deer Synoptic Sampling: September 9 and September 28, 2020.

m  96-hour Chronic Criteria, Big Deer Creek, Fall Round: September 21 through September 24, 2020 at
SFSW-04, SFSW-01, BDSW-04, BDSW-03, and BDSW-01.

m  West Fork Monitoring Wells Sampling: September 16, 2020.

m  Bucktail / South Fork / Big Deer Sediment Sampling: September 21 through 23, 2020.
m Blackbird / Panther Sediment Sampling: September 20 through 23, 2020.

m  Monthly Surface Water Sampling at BBSW-01A and PASW-09.

m  Monthly sample collection at the WTP.

The sampling efforts were performed to satisfy monitoring goals as outlined in the PMP and are described as
follows:

m  The 96-hour Chronic Criteria monitoring evaluates, on a statistical basis, if water quality criteria are met.
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m  The monthly surface water monitoring at selected stations in Blackbird Creek and Panther Creek, are used
to evaluate compliance with the EPA adopted Idaho Water Quality Standards (IWQS) total arsenic cleanup
level of 0.010 milligrams per liter (mg/L) in Panther Creek.

m  The Bucktail, South Fork Big Deer, and Big Deer synoptic sampling is used to determine the effectiveness of
the early actions and additional remedial actions within Bucktail Creek and the process of natural attenuation
in reducing copper concentrations in South Fork Big Deer Creek and Big Deer Creek.

m  The spring Blackbird and Panther Creek synoptic sampling event is used to determine the effectiveness of
the early actions and additional remedial actions and the process of natural attenuation in reducing copper
concentrations and to determine source(s) of any metal loading identified.

m The WTP sample collection is conducted to evaluate the effectiveness of the plant operations with regular
and periodic monitoring to compare metals concentrations against applicable effluent criteria.

m  Annual sampling and periodic water level measurement at the West Fork Tailings Storage Facility monitoring
wells and Blackbird Creek cutoff wells provides water level elevation and water quality data.

m  Annual sampling of in-stream sediments along Blackbird and Panther Creeks, as well as along Bucktail,
South Fork Big Deer, and Big Deer Creeks, during the early fall allows measurement of natural recovery of
the in-stream sediments.

The following additional sampling occurred during 2020; additional details are summarized in Section 5.0:
m  Voluntary copper BLM water quality sample collection and analysis during select 2020 sampling events.

m  Continuation of the focused Bucktail and South Fork Big Deer Creek copper loading investigations to identify
potential unknown areas / zones of metals loading along the drainages. The investigations were completed
under a separate Field Investigation Plan and Quality Assurance Plan (EcoMetrix 2019). The sampling
included high-flow period synoptic sampling of surface waters and groundwater / pore water sampling via
previously installed drive-point piezometers.

2.0 SURFACE WATER INVESTIGATIONS

This section provides a description of the surface water results from 2020 water quality sampling activities.

21 Snowpack, Meteorological, and Hydrological Conditions

Meteorological conditions at the Blackbird Mine site during 2020 are reported based on a representative
Snowpack Telemetry (SNOTEL) site at Morgan Creek operated by the United States Department of Agriculture
(USDA) National Resources Conservation Service (NRCS). Appendix A contains a summary of the snowpack,
meteorological and hydrological data collected in 2020. Figures A-1 through A-4 provide the snowpack and
meteorological data.

The United States Geological Survey (USGS) established and maintains two flow monitoring stations at the Site —
BBSW-02 (USGS 13306336) and PASW-09 (USGS 13306370), and the BMSG installed transducers to record
flows at stations BDSW-03 and BTSW-01 in accordance with the PMP—- 2019 Revision (Golder 2020a). In 2020,
the USGS decommissioned BBSW-02 (USGS 13306336) and stopped collecting data at the end of June. The
BBSW-02 gaging station was installed to serve as the “trigger” for the acute (storm water) sampling at PASW-09.
The acute sampling requirement for PASW-09 was removed in the 2019 PMP revision. Hydrographs for these
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stations are presented in Appendix A. The manual flow measurements collected during synoptic events and
preliminary instantaneous flow measurements for the USGS stations are provided for individual samples in Tables
2-2a through 2-2h. Figures A-5 through A-9 summarize the flows obtained from transducer readings or the USGS
gages along with manual flow measurements. Tables A-1 through A-4 summarize the data collected at BDSW-03
and BTSW-01 as well as the historical rating curves for BDSW-03. In 2020, a rating curve was not developed for
BDSW-03 because beaver activity interfered with the stage-discharge relationship. No rating curve is calculated
at BTSW-01 because a weir equation is used to calculate flows based on transducer readings.

Conditions for 2020 include:

Temperatures were slightly warmer in the winter but slightly cooler during the summer in comparison to the
historical averages for the site.

Morgan Creek average minimum and maximum temperatures in January 2020 were -9.85 degrees
Celsius (°C) and -1.06°C. These are warmer than the historical average minimum and maximum
temperatures for the site in January of -15°C and -3.9°C.

Morgan Creek average minimum temperature for the site in July 2020 was 6.00°C, which is similar to the
historical average minimum temperature in July of 5.6°C. The maximum temperature in July 2020 was
21.74°C, which is slightly below the historical average maximum of 23.9°C.

At its peak, the 2020 snowpack at Blackbird Creek was 8.5 inches snow water equivalent (SWE). At Morgan
Creek the peak was 9.8 inches, which was 84 percent of the average annual peak (or maximum) of the daily
SWE for the period of 1981 to 2020 (11.7 inches, Figure A-3).

Annual precipitation was below average (Figure A-4) in comparison to the historical average daily
precipitation between 1981 and 2020. According to Morgan Creek data, the snowmelt occurred more rapidly
compared to the average as observed at the beginning of May (Figure A-3).

The highest mean daily precipitation occurred in June, while the lowest precipitation occurred in August,
compared to the historical average highs and lows occurring in June and September, respectively.

Peak seasonal streamflow occurred on:

Panther Creek — May 31, 2020 with a peak seasonal streamflow of 799 cubic feet per second (cfs) and
peak average daily flow of 736 cfs, which is above the historical peak average flow on Panther Creek.

Big Deer Creek — The peak average daily flow is not available due to later than normal installation of
instrumentation at BDSW-03 and beaver activity compromising the reliability of the streamflow rating
curve. Available transducer data is plotted along with manually measured spring flows recorded
between May and September 2020 (Table A-3).

Although flow data for Big Deer Creek during 2020 was limited, available historical data suggest occasional
event-driven peak discharges generally occur on the same days for Big Deer Creek and Panther Creek and
appear to be driven by precipitation events and periods of higher temperatures.

Historically, the annual peak flow has occurred within a few days of each other on Panther and Big Deer Creeks,
with peak flows in Big Deer Creek occurring later than Panther Creek.
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In 2020, the peak flow at PASW-09 was approximately 136 percent of the historical average peak flow. As
previously noted, the maximum SWE at Morgan Creek was approximately 84 percent of the average annual
maximum of the1981 to 2020 average SWE, suggesting spring runoff was slightly below average. Despite the
measured SWE conditions, the instantaneous peak spring hydrograph for PASW-09 is higher than the historical
average peak of approximately 586 cfs (Figure A-8). Although the peak flow was not measured at BDSW-03 the
manual flow measurement of 87.76 cfs was lower than the historical average based on recorded measurements
dating back to 1995. Historically, peak concentrations of constituents of concern (COC) have been lower during
years with below average spring runoff.

2.2 Surface Water Quality Summary for 2020 and Historical Copper and
Cobalt Data

This section summarizes the current-year and historical dissolved copper and cobalt, and total arsenic
concentrations at representative surface water monitoring stations on Panther Creek, Big Deer Creek, and South
Fork Big Deer Creek. Discussion of water quality during specific sampling events is provided in Sections 2.3
through 2.4 and 2.8. The cleanup levels for surface water at the site are summarized in Table 2-1. Results for
2020 surface water quality for all sampling events are presented in Tables 2-2a through 2-2h and associated
Figures 2-2a through 2-2ad. These figures are presented by station (for PASW-09, PASW-04X, BDSW-03,
BDSW-01, and SFSW-01) and summarize historical high flow median, historical low flow median and all current
year data for dissolved copper (Figures 2-2a through 2-20) and dissolved cobalt (Figures 2-2p through 2-2ad).
For purposes of the historical data summaries, the high flow figures include the median concentrations for data
between April and June, and low flow figures include the median concentrations for data between July and March.

The historical summaries show dramatic reductions in dissolved copper and cobalt concentrations when
comparing for the period of record. The completion of early action collection and treatment facilities in the late
1990s contributed to these reductions. The median low-flow copper concentrations at all Panther Creek and Big
Deer Creek stations have been below cleanup levels for several years. For high flow data, the recent median
copper concentrations for Panther Creek and Big Deer Creek are also below the cleanup levels. A single
exception is for station BDSW-01, which continues to be in the range of the chronic and acute cleanup levels for
copper. For South Fork Big Deer Creek, the recent median concentrations are close to the acute cleanup level.
Generally, decreasing copper concentration trends remain evident at all stations. For cobalt, at all stations on
Panther Creek, Big Deer Creek, and South Fork Big Deer Creek, both the high flow and low flow median
concentrations have been well below the cobalt cleanup level since at least 2003.

All 2020 dissolved copper and cobalt surface water station data discussed above are presented in figures
showing the annual median data for each station. In general, the current year data are consistent with the median
data summarized above. The results for 2020 sampling events are discussed in Sections 2.3 through 2.4.

221 Water Quality Standards for Surface Water

Cleanup levels for the Blackbird site for arsenic, cobalt, and copper are presented in Table 1 of the Explanation of
Significant Differences (EPA 2012) and are also provided as a reference in Appendix D of the PMP—- 2019
Revision (Golder 2020a), which references the water source and the applicable drainage with the cleanup level
target values. The surface water cleanup levels are provided in Table 2-1. Surface water quality cleanup levels
for dissolved copper and cobalt do not apply to Blackbird Creek but rather the non-numeric narrative cleanup goal
applies as specified in Section 8.3.3.1 of the ROD (EPA 2003). Acute and chronic cleanup levels for copper are
calculated using Equations 2.1 and 2.2.
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CMC = e([0.9422"In(hardness)]-1.464)*y (Equation 2.1)

Where:

CMC: Acute criterion maximum concentration

Hardness (milligrams per liter (mg/L) as CaCO3) = 2.497Ca + 4.118Mg
x: Conversion factor, 0.96 for Cu

CCC = e([0.8545%In(hardness)]-1.465)*y (Equation 2.2)

Where:

CCC: Chronic criterion continuous concentration
Hardness (mg/L as CaCOs) = 2.497Ca + 4.118Mg
x: Conversion factor, 0.96 for Cu

The cleanup level sets a lower limit of hardness of 25 mg/L for calculating hardness-based criteria.

Beginning in 2013, concentrations of total arsenic in all surface waters are compared to the IWQS for
consumption of organisms, 0.010 mg/L (IDAPA 58.01.01210). This change is based on the EPA’s 5-year review
of the site, completed in 2013, and has not been formally modified within the ROD. Refer to Section 2.8 for 2020
related sampling and criteria comparisons.

In Sections 2.2 through 2.5, hardness-based copper cleanup levels are presented as “CMC (acute)” and “CCC
(chronic)” for stations that have established copper cleanup levels (stations on Panther Creek, Big Deer Creek,
and South Fork Big Deer Creek). A summary of hardness-based “acute” and “chronic” copper cleanup levels,
along with associated hardness values used in the calculation for Panther Creek, South Fork Big Deer Creek, and
Big Deer Creek are presented in Tables 2-2a through 2-2h. A one-hour averaging period applies for an acute
(short term) concentration, while a four-day average applies for a chronic (long term) concentration (IDEQ 2007).
Chronic criteria are compared to the dissolved copper concentrations measured during the chronic criteria
sampling and exceedances of the chronic criteria are determined through statistical analyses. This procedure is
discussed in Section 2.2.2.

222 Calculation of Hardness Based Chronic Copper Criteria

Section 3.9.1.1.4 of the UAO SOW (Modification No. 4, February 24, 2009) specifies that the measured copper
concentrations at each station shall be compared using a nonparametric paired approach to determine whether
the measured copper concentrations exceed the calculated CCC values. The nonparametric test is to be used as
a default, even if the difference between measured concentrations and CCC values are normally distributed
because the power (confidence that actual differences between measured concentration mean and the mean of
the calculated CCC values) is understood to be similar between the parametric and nonparametric methods when
the data are normally distributed and higher for the nonparametric methods when the data are not normally
distributed.

The null hypothesis (Ho) is that the true mean or median of the measured dissolved copper concentrations is less
than or equal to the true mean or median of the chronic criterion. The test of this hypothesis is carried out at a
probability level of a = 0.05, using a nonparametric version of the paired t-test, known as the Wilcoxon signed-
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rank test (WSRT)3. Rejection of the null hypothesis for a given 96-hour data set (sampling event) implies that the
CCC was exceeded at that sampling station. Failure to reject the null hypothesis using the WSRT implies that the
CCC was not exceeded during the sampling event at that sampling station. The chronic criteria as described in
the IWQS (IDAPA 58.01.02.010.15) states that these chronic criteria are expected to adequately protect the
designated aquatic life use if not exceeded more than once every three years (IDEQ 2007).

2.2.21 Explanation of Chronic Copper Criteria Statistical Tables

Tables 2-3.1a through 2-3.1c are an example of the calculations for determining if chronic criteria were exceeded
during the 96-hour event. Table 2-3.1a summarizes the data used for the May 2020 hardness-based chronic
dissolved copper criteria comparisons for the Panther Creek stations, and is described in detail below:

m  Columns 1 through 4: Station code and time of sampling, the measured dissolved copper, and the
measured hardness, respectively.

m Column 5: Hardness-based chronic copper criterion, calculated from the measured values of hardness and
dissolved copper using Equation 2.2 (Section 2.1).

m  Column 6: CCC minus the measured dissolved copper concentration.
® A negative value indicates that the measured value was greater than the calculated criterion.
= A positive value indicates that the measured value was less than the calculated criterion.

= Aresult of zero indicates the measured concentration was equal to the calculated criterion, which is not
considered an exceedance.

m Column 7: The absolute value of column 6.
m Column 8: The ranks of the values in column 7 for each station.

" Arank of 1 indicates that the difference, whether positive or negative, between the chronic copper
criterion and the measured value, is the smallest.

" Larger ranks indicate increasingly greater differences, irrespective of whether the difference is positive or
negative.

m  Column 9: Value in column 8 with the sign representing the sign in column 6.
® A negative rank when the criterion is less than the measured value.
= A positive rank when the criterion is greater than the measured value.
= A zero signed rank when measured value equals the chronic copper criterion.

m  Column 10: Listing of the positive ranks from column 9; if the value in column 9 is negative (i.e., the criterion
was exceeded for that sample) column 10 is left blank.

m Column 11: Shows the magnitude of exceedance if one exists.

3 The February 24, 2009, UAO SOW Modification No. 4 incorrectly specified an alpha value of 0.10. The use of an alpha of
0.05 was specified by EPA in an e-mail from Fran Allans to the BMSG dated October 13, 2010 (Allans 2010).
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The WSRT data from May 2020 for the Panther Creek stations is summarized in Table 2-3.1b, as such:

m Row 1: Ris the sum of the positive ranks for each station (column 9 of Table 2-3.1a). If all the ranks are
negative, then this sum is 0.

m Row 2: Alpha (a) of 0.05 is the probability level at which the hypothesis test is performed.
m Row 3: N is the number of measurements for each station.

m Rows 4 and 5: Rc is the critical value of R; if the calculated value of R is less than Rc, then the null
hypothesis is rejected, which implies that the measured dissolved copper concentrations for the station
exceed the chronic copper criterion.

The value of Rc is based on the number of samples, N, and a Type | error (alpha) of 0.05.
m Row 6: Decision Rule is to Reject Ho if R < Rc.

m Row 7: The probability (P) reported is the probability of observing the value of R if the null hypothesis were
true for N samples. The smaller the probability, the less probable the observed value of R could arise by
chance if the null hypothesis were in fact true.

m Row 8: Notes the Result of the WSRT applied to the data for the Panther Creek Stations.

The normality tests, performed at the request of the EPA to provide insight into the data, are summarized in
Table 2-3.1c showing the results of Shapiro-Wilk and skewness testing, as well as a final determination of data
distribution for each station. The normality testing is performed using a 10% significance level.

223 Calculation of Hardness Based Acute Copper Criteria

Surface water quality comparisons and evaluations of acute copper criterion and testing for water quality
exceedances at the site follow the guidelines as outlined in the UAO SOW. In accordance with UAO SOW,
Section 3.9.1.1.3, acute criteria performance monitoring shall be conducted to determine compliance with cleanup
levels during storm events with the use of automated samplers at PASW-094 and BDSW-03. Section 3.9.1.1.4
states if the arithmetic average of any two consecutive samples collected during a storm event by the automated
samplers exceeds an acute criteria performance standard (i.e., CMC), this shall constitute an exceedance of the
acute criteria. Furthermore, the UAO SOW states that if the arithmetic average of any two consecutive samples
collected during any of the other surface water monitoring exceeds a CMC standard at PASW-04, PASW-09,
SFSW-01, BDSW-01, or BDSW-03, this shall constitute an exceedance of the acute criteria. According to the
UAO SOW if back-to-back exceedances occur, then there is a violation.

Appendix B [Biological Restoration and Compensation Plan (BRCP)] of the Consent Decree (District of Idaho
1995) has a different definition from the UAO SOW for determining an exceedance of the acute criterion for
copper. According to the Appendix B - BRCP, when the arithmetic mean of dissolved copper concentrations for
samples taken in any 24-hour period at a point of compliance exceeds by a factor of 2 or more the arithmetic
mean of acute criteria calculated using the concurrent sample-specific hardness measurements for that point of

4 Per e-mail correspondence from EPA to BMSG on February 22, 2019, authorization was issued for removal of the PMP
requirement for acute criteria performance monitoring - automated storm sampling in the Panther Creek drainage (Wilkening
2019). The PMP-2019 Revision only has a discussion of the remaining requirement for acute criteria performance monitoring -
automated storm sampling in the Big Deer Creek drainage (Golder 2020a).
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compliance or 25 mg/L CaCOs, whichever is greater, an exceedance occurs. Direct numerical comparison of the
arithmetic mean of the dissolved copper concentration with two times the arithmetic mean of the acute criteria for
the same point of compliance will be used to determine which value is greater. An exceedance of the acute
criterion, as noted above, shall constitute a violation of the water quality provisions of Subparagraph 5(c) of the
Consent Decree unless a determination can be made that the exceedance is not biologically significant or was
caused by background copper concentrations, laboratory performance, or some other factor unrelated to the site
(District of Idaho 1995).

2.3 96-Hour Sampling

The chronic criteria sampling in 2020 was completed in accordance with the requirements of the Consent Decree
and UAO SOW, as modified in the PMP- 2019 Revision (Golder 2020a) and Table 1-2. The sampling was
conducted from upstream to downstream (to approximate a synoptic collection) at Panther Creek and South
Fork/Big Deer Creek locations, listed below, at approximately 8-hour intervals on four successive days.

Panther Creek 96-Hour Stations

m PASW-11, PASW-09, PASW-05, and PASW-04X.

South Fork / Big Deer Creek Stations

m BDSW-04, BDSW-03, and BDSW-01.

Per the PMP-2019 Revision, monitoring was conducted over a 96-hour period and was conducted during the
spring, once in Panther Creek and two times in Big Deer Creek, and once during the low flow period in the early
fall (Big Deer Creek only). Two samples were collected daily at each station for a total of eight samples per
location for each 96-hour sampling event (Golder 2019b, 2020a).

No exceedances at background (upstream) locations have occurred during any 96-hour sampling event (Golder
2020a). Therefore, the frequency of laboratory sample analysis at background locations was reduced to one
sample per background location per 96-hour sampling round. Sample collection of background (upstream)
locations will continue, however only select samples are submitted for analysis, while a “Hold for Analysis” is to be
requested for the remaining upstream station samples (Golder 2020a).

Data for the 96-hour events are included in Tables 2-2a through 2-2h and Figures 2-2a through 2-2ad along with
other surface water sampling data for the year. Tables 2-3.1(a-c), 2-3.2 (a-f) and 2-3.3(a-c) provide the results of
the evaluation for compliance with the CCC.

Table 2-1 summarizes cleanup levels for surface water on the Blackbird Mine Site, based on Table 1 in the 2012
Explanation of Significant Differences (EPA 2012 and Appendix D [Golder 2020a]). There were no exceedances
of the EPA cleanup levels for dissolved cobalt (0.086 mg/L) nor were there any exceedances of the EPA cleanup
level for total arsenic (0.010 mg/L) in any of the Panther Creek or Big Deer Creek 96-hour sampling events.
Therefore, discussions in the following subsections focus on the results for copper.

231 Panther Creek Spring 96-Hour Sampling Data Results

Per the PMP-2019 Revision, one spring 96-hour event is required, to be timed approximately on the rising limb of
the annual hydrograph (Golder 2019b, 2020a).
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The Panther Creek 96-hour chronic criteria sampling was conducted from May 11 through May 14, 2020. Flows
at PASW-09 averaged 420 cfs during the event. The flow at PASW-09 peaked on May 31 at 03:15 with a flow of
799 cfs, occurring on the second of a double peak runoff event (Figure A-8). Based on this the timing of the
96-hour event occurred during a high-flow event on the rising limb of the annual hydrograph. The dissolved
copper results and chronic criteria comparisons are provided in Tables 2-3.1a through 2-3.1c.

No exceedances of the CCC were observed at any station, all dissolved copper concentrations were below the
CCC, and the null hypotheses were supported at very high levels of probability (p-values at 1).

23.2 Big Deer Creek Spring 96-Hour Sampling Data Results

Per the PMP-2019 Revision, two spring 96-hour events are required (Golder 2019b, 2020a). The two

96-hour spring events were completed in 2020 during the rising limb of the annual hydrograph. Dissolved copper
concentrations decreased at BDSW-01 and BDSW-04 between the first and second spring sampling events but
increased at BDSW-03. Hardness increased from the first to second event in early to late-May and then doubled
in the fall 96-hour event compared to the second spring event.

2.3.2.1 Big Deer Creek First Round: May 4 -7

The first 96-hour chronic criteria sampling on Big Deer Creek was conducted from May 4 through May 7, 2020.
The average of two manually measured flows at BDSW-03 during the event (recorded May 5 and May 7) is 66.7
cfs, which occurred on the rising limb of the hydrograph. The dissolved copper results and chronic criteria
comparisons are provided in Tables 2-3.2a through 2-3.2c.

m Dissolved copper concentrations at BDSW-03 and BDSW-04 were all below the CCC, while all results were
above the CCC at BDSW-01.

m Stations BDSW-03 and BDSW-04 did not exceed the CCC for the 96-hour event, with the null hypothesis
supported at a very high level of probability (p-values at 1).

m At station BDSW-01, the CCC was exceeded for the sampling event (p=0.0039). The criterion for the
duration of the event was calculated to be 0.0035 mg/L. Exceedances of the criterion ranged from 0.0017 to
0.0023 mg/L, with an average exceedance of 0.0020 mg/L.

2.3.2.2 Big Deer Creek Second Round: May 25 - 28

The second round of 96-hour chronic criteria sampling was conducted from May 25 through May 28, 2020. On
May 26, a manual measured flow at BDSW-03 was 87.8 cfs. This manual measured flow was likely on the upper
end of the rising limb of the annual hydrograph in advance of the peak, due to the timing of the Panther Creek
peak runoff on May 31, 2020, and the typical seasonal timing of the Big Deer Creek peak runoff, historically
occurring after Panther Creek’s. During 2020, transducer instrumentation malfunction at BDSW-03 and BTSW-01
was realized during the initial deployment in early May 2020 and required offsite instrumentation troubleshooting.
Therefore, reinstallation was delayed until June 11, 2020, and data collection for the average daily hydrograph
commenced after the peak runoff had already occurred (Table A-7 and Figure A-7). The dissolved copper results
and chronic criteria comparisons are provided in Tables 2-3.2d through 2-3.2f.

m Dissolved copper concentrations at BDSW-03 and BDSW-04 were below the CCC, however all samples
were above the CCC at BDSW-01.
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m Stations BDSW-03 and BDSW-04 did not exceed the CCC for the 96-hour event, with the null hypothesis
supported at a very high level of probability (p-values at 1).

m At station BDSW-01, the CCC was exceeded for the sampling event (p=0.0039). The criterion for the
duration of the event was calculated to be 0.0035 mg/L. Individual exceedances of the criterion ranged from
0.0007 to 0.0017 mg/L, with an average exceedance of 0.0011 mg/L.

2.3.3 Big Deer Creek Fall 96-hour Sampling

The fall 96-hour chronic criteria sampling was conducted from September 21 through September 24, 2020, a low-
flow period of the hydrograph. A manually measured flow at BDSW-03 on September 24 was 9.6 cfs.

Pursuant to the 2019 PMP revision, a full round of samples was not analyzed for station BDSW-04 (upgradient /
background station), therefore, statistical analysis was not performed for this station. The dissolved copper result
for the single sample analyzed for BDSW-04 during the event was non-detect (less than 0.0003 mg/L).

Relevant dissolved copper results and chronic criteria comparisons are provided in Tables 2-3.3a through 2-3.3c.

m Noindividual sample results at BDSW-01 or BDSW-04 were above the CCC or CMC during the fall round of
sampling.

m  Asingle sample result at BDSW-03 was above the CCC and CMC during the fall round of sampling.

® The single dissolved copper result of 0.0068 mg/L, sampled on September 22 at 13:20, appears to be
anomalous. The field duplicate sampled at 13:30 had a dissolved copper concentration of 0.0025 mg/L
and the preceding and subsequent samples collected at BDSW-03 on September 22 at 09:55 and early
on September 23 at 09:50 were more similar to the field duplicate concentration, with results of 0.0024
and 0.0034 mg/L, respectfully.

" The associated laboratory sample delivery group notes the laboratory reanalyzed the sample and
confirmed the original sample result, therefore the potentially anomalous result may be attributed to
isolated fugitive dust contamination during field sample collection.

" Field parameters (i.e., pH, conductivity, and temperature) for the BDSW-03 samples collected
immediately before and after this sample during the sampling event all appeared to be consistent and
without any significant deviation from one another.

m Neither sampling station exceeded the CCC for the 96-hour event and the null hypothesis was supported at
a high level of probability for BDSW-01 and BDSW-03 (p-values at 1 or 0.9961, respectively).

24 Synoptic Surface Water Monitoring

Synoptic surface water sampling was conducted on the Blackbird, West Fork Blackbird, and Panther Creek
drainages, and the Bucktail, South Fork Big Deer and Big Deer Creek drainages to evaluate the effectiveness of
the remedial actions and to evaluate changes in concentrations and potential metals loading along the drainages.

BMSG personnel and Morgan Creek SNOTEL data were consulted to determine appropriate sample timing.
Tables 1-4 and 1-5 provide a list of surface water stations for sample collection within the drainages, and

Figures 1-1 and 1-2 identify the location of each sampling point. The data for synoptic surface water monitoring
events are provided in Tables 2-2a through 2-2h. The following sections identify dates, conditions, and results for
the 2020 synoptic events.
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241 Blackbird and Panther Creek Spring Synoptic Surface Water Sampling
2.4.1.1 Synoptic Sampling on May 12, 2020

The spring synoptic event for Blackbird and Panther Creek was performed by SES on May 12, 2020. This event
occurred on the rising limb of the annual hydrograph on both Blackbird Creek and Panther Creek. The peak flow
along Blackbird Creek was 70.6 cfs, recorded at the BBSW-02 USGS gaging station 8 days later, on May 20. The
peak flow at PASW-09 occurred on May 31 with a flow of 799 cfs, marking the second of a double peak runoff
event as seen in Appendix A - Figure A-8. Calculated flow and loading information for this sampling event is
provided in Tables 2-4.1a through 2-4.1d and Figures 2-4.1a and 2-4.1b. Manual flow measurements were made
at BBSW-01A and BBSW-02 and were used in place of the USGS gage, while the flow recorded at the USGS
gage was used for PASW-09. Flow was not measured at PASW-11 during the event due to high water and
unsafe conditions; flow at PASW-11 is estimated as PASW-09 less BBSW-01A.

The May synoptic samples were collected when the WTP was operating and the flow from the WTP was
recorded. The treated water from the WTP discharges to Blackbird Creek upstream of station BBSW-07. Overall,
metals loading at Blackbird and Panther Creek stations was variable at Blackbird and Panther Creek stations in
comparison to most recent years (Golder 2019c¢, 2020a), likely due to the timing of the snow melt and subsequent
varying flow volumes along Blackbird Creek versus Panther Creek, as well as the timing of the synoptic sampling
event ahead of seasonal peak flow along both creeks. Of the synoptic sampling events in the recent past (i.e.,
2009 through 2019), flows and concentrations observed in 2020 were similar to 2010 and 2013, which like 2020
were both lower flow years than typical. There were no unusual dissolved or total load increases for copper,
cobalt or arsenic observed along the Blackbird Creek system during the 2020 event. Nonetheless, descriptions of
the loading data are provided below based on agency requests for additional detail in comments on previous
monitoring reports.

Copper Load along Blackbird Creek

m Dissolved copper load was variable along Blackbird Creek compared to previous years, increasing between
stations MCSW-01 and BBSW-03, remaining the same between BBSW-03 and BBSW-02, and then
increasing at BBSW-01A and again at PASW-09.

m  Generally, flows along the Blackbird Creek reach were twice as high in May 2020 compared to May 2019,
except at MCSW-01 where the 2020 flow was lower due to the recent weir related maintenance following the
2019 synoptic event. Also likely attributed to the 2019 weir maintenance (i.e., upstream sediment removal),
the 2020 synoptic dissolved copper load trend between MCSW-01 and BBSW-07A returned to more
“‘normal’” levels.

m The increase in dissolved copper load between BBSW-07A and BBSW-07 was similar to those seen in
recent years, with the exception of 2017 when the increase was higher than usual. The increase in
dissolved copper load is not entirely accounted for by the measured loads from the WTP and Hawkeye
Gulch (HGSW-01), which discharge into the reach between these two stations.

m Dissolved copper load increased between BBSW-07 and BBSW-05, which is similar to historical trends.
Loading between BBSW-05 and BBSW-03 in 2018, 2019, and 2020 also increased, which differed from
previous results. Loading remained essentially the same between BBSW-03 and BBSW-02, though
increasing at BBSW-01A, whereas historically over the last five years it had generally remained the same or
slightly decreased.
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m Total load increased between BBSW-07A and BBSW-07 more than the dissolved load between these
stations on both an absolute and percentage basis, which is similar to previous monitoring events, not
including 2019.

m Historically, measured loads from the WTP and HGSW-01 accounted for the increase in total copper load
between the Blackbird Creek stations, however in 2020 there was a slight load loss (-0.054 kg/day).

m Total load increased between stations BBSW-07 and BBSW-05, slightly increased between BBSW-05 to
BBSW-03 and increased at BBSW-02 and BBSW-01A.

Cobalt Load along Blackbird Creek

m The WTP accounted for nearly 90 percent of the loading of total and dissolved cobalt upstream of station
BBSW-07, which is similar to 2019, but was closer to 50 percent during 2018 (Golder 2019c).

m Asin previous years, the main source of cobalt load downstream of station BBSW-07 is consistent with the
location of the West Fork Tailings Storage Facility with a notable increase between stations BBSW-03
located upstream and BBSW-02 located downstream of the facility.

m Cobalt loads observed between stations BBSW-07 and BBSW-03 increased during 2020, which is generally
consistent with the historical pattern of cobalt loading between these locations.

Arsenic Load along Blackbird Creek and Panther Creek

m Similar to recent years, dissolved arsenic load increased between each station along Blackbird Creek.

m The largest absolute load increase in dissolved arsenic along Blackbird Creek occurred between BBSW-02
and BBSW-01A.

m The dissolved arsenic load at upgradient station PASW-11 represented 88 percent of the load observed at
PASW-09, which is inconsistent with 2018 and 2019. Note that the May 2020 flow at PASW-11 is estimated
as the difference in flow between PASW-09 and BBSW-01A.

m In mostrecent years, total arsenic load increased between every station along Blackbird Creek. In 2020, this
was generally the case, except a slight decrease between BBSW-07A and BBSW-07, which is consistent
with 2019.

m The largest absolute increase in total arsenic load was observed between the stations BBSW-02 and
BBSW-01A.

242 Bucktail and Big Deer Creek Spring Synoptic Surface Water Sampling

The spring synoptic events for the Bucktail / South Fork / Big Deer Creeks were performed on May 5 and May 26,
2020. Per the PMP-2019 Revision, previously identified mini-synoptic events that occurred once in the spring
and once in the fall were both converted to full synoptic events and included all applicable Bucktail / South Fork /
Big Deer Creek sampling locations (Golder 2019a, 2020a). Calculated flow and loading information for these
sampling events are provided in Tables 2-4.2a through 2-4.2f and Figures 2-4.2a through 2-4.2d of this report.

There were no individual exceedances of the dissolved cobalt cleanup level (0.086 mg/L) or unusual dissolved or
total load increases for cobalt observed along the Bucktail / South Fork / Big Deer Creek system during the spring
2020 synoptic events. Therefore, descriptions of the loading data for each event below are focused on copper.
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2.4.2.1 Synoptic Sampling on May 5, 2020

The first of two spring synoptic events for the Bucktail / South Fork / Big Deer Creeks was performed by SES on
May 5, 2020. Manually measured flow was recorded at SFSW-01, while flows at SFSW-02 and BDSW-01 were

assumed to be the same flow at SFSW-01 and BDSW-03, respectively, for purposes of the loading calculations

as directed by the PMP. The flow at PASW-05 was not measured due to unsafe conditions. Flow at PASW-05

was estimated as the sum of PASW-09 and BDSW-03. Station PASW-04X was inadvertently missed during the
synoptic event and is not included in figures or tables.

Copper Load along Bucktail / South Fork / Big Deer Creeks

m During the spring synoptic event, dissolved and total copper load increased between all stations.

m During 2020 (and historically), the largest percentage load increase has generally been observed between
BTSW-01.6 and BTSW-01 due to the effective collection of copper sources upstream of BTSW-01.6, which
results in a small flow rate and load at BTSW-01.6.

m The dissolved copper load measured at BTSW-01 represents approximately 18% of the load at BDSW-03.
This result continues a trend observed during the last three years where the dissolved copper load at
BTSW-01 has been a declining contribution to the load at BDSW-03 (37%, 28%, and 22% observed in 2017,
2018, and 2019, respectively).

m Along South Fork and Big Deer Creeks, the largest absolute and percentage increase in dissolved and total
copper load occurred between BDSW-03 and BDSW-01.

2.4.2.2 Synoptic Sampling on May 26, 2020

The second spring synoptic event for the Bucktail / South Fork / Big Deer Creeks was performed on

May 26, 2020. In accordance with the PMP, flows were estimated at SFSW-02 (assumed to be the same flow at
SFSW-01), at BDSW-01 (assumed to be the same flow at BDSW-03), and at PASW-05 (estimated as the sum of
PASW-09 and BDSW-03) for purposes of the loading calculations and associated figures. Station PASW-04X
was inadvertently missed during the synoptic event and is not included in figures or tables.

Copper Load along Bucktail / South Fork / Big Deer Creeks

m  During the spring synoptic event, both dissolved and total copper loads increased between all sampled
stations, which has been the trend in loading dynamics observed over the last 10 monitoring years.

m The largest absolute increase in load occurred between BDSW-03 and BDSW-01, while the largest
percentage increase occurred between BTSW-01.6 and BTSW-01 (due to characteristic low flow and load at
BTSW-01.6).

243 Bucktail and Big Deer Creek Fall Synoptic Surface Water Sampling

The fall synoptic events for the Bucktail / South Fork / Big Deer Creeks were performed on September 9 and
September 28, 2020. Calculated flow and loading information for these sampling events are provided in

Tables 2-4.3a through 2-4.3f and Figures 2-4.3a through 2-4.3d of this report. Similar to the spring 2020 synoptic
events, there were no individual exceedances of the dissolved cobalt cleanup level (0.086 mg/L) or unusual
dissolved or total load increases for cobalt observed along the Bucktail / South Fork / Big Deer Creek system
during the fall 2020 synoptic events. Therefore, descriptions of the loading data for each event below are focused
on copper.
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2.4.3.1 Synoptic Sampling on September 9, 2020

Flows and loads at BDSW-01 and SFSW-02 are estimated using measured flows at BDSW-03 and SFSW-01,
respectively.

Copper Load along Bucktail / South Fork / Big Deer Creeks

m Dissolved and total copper loads generally increased between upstream to downstream stations, except
dissolved and total loading between SFSW-01 and BDSW-03, where loads slightly decreased. The
decrease is considered to be within the potential analytical and flow measurement error for the methods
used and is unlikely to represent an actual loss of load within the reach, especially for dissolved copper.
Overall dissolved copper loads have been fairly consistent over recent years during the first fall synoptic
event when considering station locations, magnitude and percent increases between stations.

m The largest absolute increase in load occurred between BDSW-01 and PASW-04X for both dissolved and
total copper, while the largest percentage increase occurred between BTSW-01 and SFSW-02.

2.4.3.2 Synoptic Sampling on September 28, 2020

Flows and loads at BDSW-01 and SFSW-02 are estimated using measured flows at BDSW-03 and SFSW-01,
respectively. Flows during this event were like the fall synoptic events in the recent past.

Copper Load along Bucktail / South Fork / Big Deer Creeks

m Dissolved and total copper loads increased from upgradient to downgradient between most stations, with the
exception of BDSW-03, which decreased slightly, which is consistent with the first synoptic event in
September 2020.

m The largest absolute increase in dissolved and total copper load occurred between BDSW-01 and PASW-04,
while the largest total copper load percentage increase occurred between BTSW-01 and SFSW-02, which is
consistent with the first synoptic event in September 2020.

2.5 CMC Comparison for Water Quality Sampling

Data for the 96-hour sampling events are included in Tables 2-2a through 2-2h along with other 2020 surface
water sampling data. Although individual exceedances of the CMC do not constitute a violation, as stated in the
UAO SOW, below is a summary comparison of 2020 dissolved copper results to the CMC. Most of these data
were collected during the 96-hour sampling events.

Panther Creek

m  No exceedances of CMCs were observed based on the dissolved copper samples at PASW-04X, PASW-05,
PASW-09 and PASW-11 during the spring 96-hour sampling event.

South Fork / Big Deer Creeks

m No exceedances of CMCs were observed based on the dissolved copper samples at BDSW-03 and
BDSW-04 during the spring and fall 96-hour sampling events.

m  During the first 96-hour sampling event on May 4 through May 7, the dissolved copper samples at BDSW-01
ranged from 0.0052 to 0.0058 mg/L. All 8 individual samples during this event had dissolved copper
concentrations above the CMC (Tables 2-2e through 2-2h).
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" To determine if an exceedance of the acute criterion (CMC) occurred, in accordance with the BRCP of
the Consent Decree, as discussed in Section 2.2.3, the dissolved copper concentration arithmetic means
were calculated for each grouping of BDSW-01 sample results within a 24-hour period during the
96-hour event and were compared with the calculated arithmetic means of the acute criteria using the
same 24-hour sample groups, resulting in a total of five groups with arithmetic means of four results each
for comparison.

— Based on these comparisons, none of the dissolved copper arithmetic means exceeded, by a factor
of 2, the acute criteria arithmetic means, demonstrating that there were no violations of the water
quality provisions of Subparagraph 5(c) of the Consent Decree.

" On May 5, the first spring synoptic sampling event was performed concurrent with the 96-hour sampling
on that day and, similar to 2019, there were no observed individual dissolved copper results at
SFSW-01 or SFSW-02 above the CMC.

m During the second 96-hour sampling event on May 25 through May 28, only 1 of 8 individual dissolved
copper results at BDSW-01 was observed to be above the CMC.

m There were no observed exceedances of the CMC at any Big Deer Creek sampling station, SFSW-02 or
SFSW-04, during the fall 96-hour sampling event performed September 21 through September 24 nor during
the synoptic sampling events on September 9 and on September 28.

= At SFSW-01, two exceedances of the CMC were observed with one of each occurring during the fall
96-hour sampling event on September 24 (0.0149 mg/L) and during the second fall synoptic sampling
event on September 28 (0.0134 mg/L).

2.6 Water Treatment Plant Monitoring

The WTP is a lime precipitation plant that treats water from the 7100 Dam, the underdrain flows below the
Meadow Creek cover, and the 6850 Portal (which collects mine drainage and Bucktail basin drainage). The WTP
is located in the upper part of Blackbird Creek with an effluent line that discharges between sampling locations
BBSW-07A and BBSW-07. The design capacity of the main plant was upgraded in 2013 to treat up to

1,200 gallons per minute (gpm). There is also a supplemental treatment system that increases the overall flow
capacity to 2,500 gpm during high runoff years. The supplemental treatment system was not activated during
2020.

2.6.1 Summary of Operation

m  The WTP normally operates between March and November.

m In 2020, the WTP was in operation from March through early December and treated a total of 134,908,000
gallons of water.

m Highest total flows were recorded from March through July, which is as expected for the current operations.

m  The month with the highest treatment volume was May when 25,887,000 gallons of water were treated with
an average treatment rate of 673 gpm, although the months of June and July were those with the highest
average treatment rates of 756 and 792 gpm.
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2.6.2 Summary of Monitoring

m  An 8-hour composite sample of the WTP effluent is collected monthly with an automatic sampler and is sent
to Energy Laboratory for total and dissolved copper, cobalt, and iron measurement.

m  Automatic monitoring is performed continuously for flow, pH, and turbidity while the WTP is in operation.

m Table 2-6 summarizes the total and dissolved fractions of cobalt, copper and iron data for the monthly
composite samples along with the volume of water treated each month during 2020.

Effluent Metals Concentrations of WTP Monthly Sampling:

m  The effluent limits for total copper from the WTP are 0.15/0.30 mg/L (30-day average/daily maximum)
(Golder 2014c, 2020a). The total copper results demonstrate the WTP is in compliance with the copper
effluent limits for each monthly sampling event in 2020 (Table 2-6).

m  The effluent limit for dissolved cobalt from the WTP is 0.6 mg/L (Golder 2014c, 2020a). Cobalt was below
the effluent limit for each monthly sampling event (Table 2-6).

2.7 Dissolved Copper Concentrations in Big Deer Creek

This section is provided to evaluate changes in the dissolved copper “mystery load” that generally results in an
increase in dissolved copper concentrations between Big Deer Creek stations BDSW-03 and BDSW-01.

Table 2-7 shows the measured dissolved copper concentrations at BDSW-03 and BDSW-01 beginning in 1990
when sampling was performed on the same day at the two stations. The table, as well as Figure 2-7, show the
difference in the concentrations between these stations and how they have changed over time. The trend in the
difference in concentrations between BDSW-03 and BDSW-01 is used to understand if the “mystery load”
between these stations is decreasing over time. A decreasing trend indicates that natural attenuation of Lower
Big Deer Creek sources (mystery loads) is occurring and that these sources are contributing less to the copper
concentrations observed at BDSW-01. The increase in “mystery load” observed during spring of 2017 and spring
of 2018 may relate to the higher streamflows observed in these years relative to recent years, and the resulting
increased saturation and leaching of metals from wetted perimeter sediments. The potential cause for the
increase of the load observed during the spring of 2020 is not as evident, however may be similarly attributed to
the increased groundwater and surface water contact with secondary copper sources in the overbank and wetted
perimeter areas due to the presence of beaver dams downgradient of BDSW-03. Since 2012, and in comparing
the results between 2012 and 2020, there continues to be fluctuations in dissolved copper concentrations at
BDSW-03 and BDSW-01 reflecting the interplay of timing and magnitude of flows and copper concentrations.

These fluctuating subtleties can be seen by looking at the averages of dissolved copper at the individual stations
and the averages of differences between BDSW-03 and BDSW-01 calculated by year for each of the spring /
high-flow periods and fall / low-flow periods, as summarized below:

m  Spring / High flow Period Averages:

" 2012: BDSW-01 = 0.0040 mg/L; BDSW-03 = 0.0017 mg/L; BDSW-01 — BDSW-03 = 0.0023 mg/L

= 2013: BDSW-01 = 0.0047 mg/L; BDSW-03 = 0.0016 mg/L; BDSW-01 — BDSW-03 = 0.0031 mg/L

" 2014: BDSW-01 = 0.0044 mg/L; BDSW-03 = 0.0021 mg/L; BDSW-01 — BDSW-03 = 0.0023 mg/L

® 2015: BDSW-01 = 0.0035 mg/L; BDSW-03 = 0.0014 mg/L; BDSW-01 — BDSW-03 = 0.0020 mg/L
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= 2016: BDSW-01 = 0.0035 mg/L; BDSW-03 = 0.0015 mg/L; BDSW-01 — BDSW-03 = 0.0021 mg/L

= 2017: BDSW-01 = 0.0043 mg/L; BDSW-03 = 0.0018 mg/L; BDSW-01 — BDSW-03 = 0.0025 mg/L

= 2018: BDSW-01 = 0.0034 mg/L; BDSW-03 = 0.0013 mg/L; BDSW-01 — BDSW-03 = 0.0022 mg/L

= 2019: BDSW-01 = 0.0041 mg/L; BDSW-03 = 0.0014 mg/L; BDSW-01 — BDSW-03 = 0.0028 mg/L

= 2020: BDSW-01 = 0.0050 mg/L; BDSW-03 = 0.0016 mg/L; BDSW-01 — BDSW-03 = 0.0034 mg/L

m Fall/ Low flow Period Averages:

= 2012: BDSW-01 = 0.0046 mg/L; BDSW-03 = 0.0041 mg/L; BDSW-01 — BDSW-03 = 0.0005 mg/L

= 2013: BDSW-01 = 0.0043 mg/L; BDSW-03 = 0.0031 mg/L; BDSW-01 — BDSW-03 = 0.0012 mg/L

= 2014: BDSW-01 = 0.0043 mg/L; BDSW-03 = 0.0030 mg/L; BDSW-01 — BDSW-03 = 0.0013 mg/L

= 2015: BDSW-01 = 0.0037 mg/L; BDSW-03 = 0.0032 mg/L; BDSW-01 — BDSW-03 = 0.0005 mg/L

= 2016: BDSW-01 = 0.0041 mg/L; BDSW-03 = 0.0032 mg/L; BDSW-01 — BDSW-03 = 0.0009 mg/L

= 2017: BDSW-01 = 0.0038 mg/L; BDSW-03 = 0.0028 mg/L; BDSW-01 — BDSW-03 = 0.0010 mg/L

= 2018: BDSW-01 = 0.0035 mg/L; BDSW-03 = 0.0030 mg/L; BDSW-01 — BDSW-03 = 0.0005 mg/L

= 2019: BDSW-01 = 0.0037 mg/L; BDSW-03 = 0.0029 mg/L; BDSW-01 — BDSW-03 = 0.0008 mg/L

= 2020: BDSW-01 = 0.0036 mg/L; BDSW-03 = 0.0031 mg/L; BDSW-01 — BDSW-03 = 0.0005 mg/L

In 2020, the spring / high flow average dissolved copper concentration at BDSW-01 of 0.0050 mg/L is the highest
observed since 2012, while at BDSW-03 average concentrations were similar over the same time period. Overall,
the data suggest the mystery load is generally stable during high-flow periods and declining during low-flow times.

2.8 Monthly Surface Water Sampling for Total Arsenic

Total arsenic data is required to evaluate compliance with the IWQS IDAPA 58.01.02.210.03.d.ii adopted as the
EPA cleanup level of 0.010 mg/L by calculation of the annual harmonic mean. The annual harmonic mean is
equal to the number of samples divided by the sum of the reciprocals of the individual total arsenic results.

Per the PMP-2019 Revision, a monthly sampling event for surface water sample collection at BBSW-01A and
PASW-09 was implemented during the 2019 monitoring year (Golder 2020a).

During 2020, a total of eight monthly samples were collected and total arsenic harmonic means calculated for

stations BBSW-01A and PASW-09. Both stations’ total arsenic harmonic means are observed to be below the
associated EPA cleanup level at concentrations of 0.008 and 0.002 mg/L, respectively. Refer to Table 2-8 for

additional monthly sampling details.

2.9 Storm Event Sampling

Acute criteria monitoring during storm events is conducted using an automated sampler at BDSW-03. The
purpose of the monitoring is to assess levels of copper resulting from runoff from storm events and how they
compare to the IWQS acute criterion. The sampling equipment, including telemetry, was installed in June 2020
on the Bucktail drainage, with the intent of recording and collecting one storm event before freezing conditions
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require that sampling equipment be removed for the season. A storm on June 17, 2020 triggered sampling on the
Big Deer Creek drainage. The data from the storm event are summarized in Table 2-9.

Per the PMP, samples were collected for 24-hours after the sampler was triggered and every other sample (odd
numbered samples) was analyzed for total and dissolved arsenic, copper, and cobalt as well as hardness, specific
conductivity, temperature, and pH. The even numbered samples were retained at the laboratory for further
evaluation if required.

The analysis of the odd numbered 2020 storm event samples indicated that one of the twelve individual samples
(‘Bottle 17), collected on June 17 at 02:51, had a dissolved copper concentration that exceeded the chronic criteria
(CCC), but not the acute criteria (CMC). In all other samples, dissolved copper concentrations were below the
CCC and CMC. Similarly, there were no exceedances of the cobalt cleanup level or arsenic IWQS based on all
observed results.

Data quality associated with the storm event met acceptance guidelines. There were no issues of laboratory
preparation blank contaminants, and all associated laboratory quality control (QC) including laboratory control
samples, spiked blanks, and spiked sample matrices met acceptance limits.

3.0 GROUNDWATER

The PMP requires groundwater levels to be measured weekly during the months of April through June in the
monitoring wells near the WTP and water quality samples to be collected during one event in the spring

(Table 1-7). It also requires quarterly water level measurements at the West Fork wells and annual water quality
monitoring at a selection of West Fork wells. Groundwater cleanup levels (Table 3-1) were established for
residential and mine site areas and apply to the point of compliance for groundwater downstream of the Panther
Creek Road, but do not apply directly to the Blackbird Creek or West Fork Wells. Furthermore, groundwater
discharge cannot cause exceedances of surface water cleanup levels as previously discussed in Section 2.2 and
as referenced in Table 2-1.

3.1 Blackbird Creek Wells

Several wells near the WTP were installed during a 2004 investigation of metals loading to the Blackbird Creek
drainage (Golder 2005b) in the vicinity of the Blackbird Creek cutoff wall. Five monitoring wells (BBMW-03A,
BBMW-05A, BBMW-06A, BBMW-07A, and BBMW-08A) were selected for continued groundwater level
monitoring and periodic sampling for water quality (Table 1-7 and Figure 3-1). The general locations of the wells
are described below:

m BBMW-03A: Upgradient of the cutoff wall and on the south side of the concrete channel.
m BBMW-05A: Upgradient of the cutoff wall and on the north side of the concrete channel.
m BBMW-06A: Downgradient of the cutoff wall and on the north side of the concrete channel.
m BBMW-07A: Downgradient of the cutoff wall and on the south side of the concrete channel.
m BBMW-08A: Downgradient of the cutoff wall and on the north side of the concrete channel.

Mine site groundwater cleanup levels are not applicable to the Blackbird Creek cutoff monitoring wells
(EPA 2003). However, these wells are monitored to evaluate concentrations upstream and downstream from the
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cutoff wall and to help evaluate sources, if exceedances in Panther Creek are suspected to be caused by loadings
in this reach of Blackbird Creek. No such loadings have occurred during recent years.

3.1.1 Water Levels

Groundwater level measurements (Table 3-2a) were recorded monthly from January through December. A
historic graph of groundwater elevations is provided in Figure 3-2 for each well from construction date in 2004 to
December 2020. Groundwater elevations are represented as feet above mean sea level (AMSL) North American
Vertical Datum of 1929 (NAVD 29) unless otherwise noted.

Groundwater elevations at all locations generally exhibited a small increase corresponding with the high surface
water flow (March through May), followed by a general declining trend from June through December 2020. The
steepest rise in groundwater elevations is observed at BBMW-05A, where a rise of approximately 2 feet occurred
between April and early May 2020. In comparison with recent monitoring years, the groundwater elevation
increases observed during the high surface water flow period were most like those in 2016 and 2019. Overall, the
groundwater levels in the wells have remained relatively consistent since 2017 with each well exhibiting seasonal
fluctuations.

3.1.2 Water Quality

Groundwater samples for laboratory analysis and depth to groundwater measurements were collected on
May 27, 2020. Results are summarized in Table 3-2b and Figures 3-3 through 3-5.

Dissolved Copper Concentrations

m Dissolved copper concentrations (Figure 3-3) in the Blackbird Creek monitoring wells generally decreased
from 2004 through 2008.

m  Beginning in 2009, the concentrations in the wells became more variable.

" The dissolved copper concentration in BBMW-03A decreased from 0.0021 mg/L in 2019 to a trace
concentration of 0.0005 mg/L in 2020. Prior to 2018, trace concentrations more similar to 2020 were
measured three consecutive years in 2015 through 2017, ranging from 0.0006 to 0.0009 mg/L.

= At BBMW-05A, located upgradient of the cutoff wall and north of the concrete channel, the dissolved
copper concentrations increased gradually between 2012 and 2017. However, over the last few years
the dissolved copper concentrations decreased slightly in both 2018 (21.0 mg/L) and 2019 (14.4. mg/L),
while slightly increasing in 2020 (17.3 mg/L).

= Dissolved copper concentrations in BBMW-06A, have been variable from year to year, however in recent
years have generally increased with the four highest concentrations on record observed over the last five
monitoring years with the highest recorded concentration observed in 2020 (6.72 mg/L).

= Dissolved copper concentrations in BBMW-07A have been variable, but since 2012, concentrations have
been below historical maximums. At BBMW-07A dissolved copper was 0.0016 mg/L in 2020.

= Very similar to BBMW-05A, at BBMW-08A, located downgradient of the cutoff wall and north of the
concrete channel, the dissolved copper concentrations increased gradually between 2012 and 2017.
However, over the last three years the dissolved copper concentrations decreased slightly in both 2018
(17.5 mg/L) and 2019 (14.7 mg/L), while slightly increasing in 2020 (16.1 mg/L).
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Dissolved Cobalt Concentrations

m In 2020, dissolved cobalt concentrations at BBMW-03A, -05A, and -08A increased slightly back to
concentrations similar to those observed in 2018, continued to increase in BBMW-06A and decreased in
BBMW-07A relative to recent years (Figure 3-4).

m The 2017 dissolved cobalt concentrations recorded at BBMW-05A (11.8 mg/L) and BBMW-08A (12.1 mg/L)
remain the highest recorded since monitoring began in 2004, however notable decreases were observed at
both locations over the last few years.

m The 2020 dissolved cobalt concentration at BBMW-07A (0.576 mg/L) was the lowest on record as presented
in Figure 3-4.

Dissolved Arsenic Concentrations

m Dissolved arsenic concentrations at BBMW-03A and -07A have remained relatively steady, while over the
last 8 to 9 years concentrations have generally decreased at BBMW-05A and BBMW-06A (Figure 3-5).

m Since 2013, concentrations at BBMW-08A have been below historic levels. A slight increasing trend was
observed in 2015 through 2017, followed by another reduction of concentration to a level equal to the
laboratory arsenic report limit of 0.001 mg/L, as observed during the past three years.

3.2 West Fork Monitoring Wells

Wells in the vicinity of the West Fork Tailings Storage Facility are monitored for water level and in a few cases,
water quality. In December 2012, several new wells (listed in Table 1-7) were added to support additional West
Fork investigations. The West Fork Monitoring Wells, shown on Figure 3-6, include:

®  Tailings Area: WFMW-11, WFMW-12, WFMW-13S, WFMW-13D, WFMW-9, WFMW-1109, WFMW-9T,
WFMW-16A, WFMW-16C, WFMW-16T, WFMW-15C, WFMW-15T, WFMW-18, and WFMW-17.

"  Lower Wells: WFMW-1S, WFMW-1D, WFMW-2, WFMW-4, WFMW-1101, WFMW-1110D, BOW-1,
BPW-2, BOW-2, APW-1, APW-2, BPW-1, APW-3, and WFMW-1111D.

= Face of Dam: WFMW-6, GT-101, and GT-102.

Water quality monitoring is performed annually at WFMW-1D, WFMW-1S, WFMW-2, and WFMW-9 in accordance
with the PMP (Golder 2020a).

3.2.1 Water Levels

Water levels were measured three times in 2020, taking place during May, August, and November. The vibrating
wire piezometers (VWP) located at GT-104 and GT-105 had an additional spring reading taken on April 2. Water
levels from West Fork wells are presented in Tables 3-3a through 3-3c and the water level trends are presented
graphically in Figures 3-7, 3-8, and 3-9. Groundwater elevations are represented as feet AMSL (NAVD 29) unless
otherwise noted. Water level monitoring will continue at these West Fork wells to determine if any unexpected
fluctuations occur.

A summary of water level observations by West Fork Tailings Storage Facility area is provided below:

m Tailings Area Wells (Table 3-3a and Figure 3-7)
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= Water levels in the Tailings Area wells have shown a gradual increase from 2000 through 2017, however
over the last few years levels have exhibited less change with only seasonal fluctuations noted.

— The exception in 2020 is at WFMW-16T, where the November 2020 water level reading was
approximately 10 feet above average water levels in recent years. This water level is likely an
anomalous data reading, however water levels will continue to be monitored for change.

" Tailings Area wells show a seasonal response with increased water levels during snowmelt and lower
water levels during low flow periods.

m Lower Wells (Table 3-3b and Figure 3-8)
= Historically, the water levels in the Lower Wells have generally remained steady or decreased.

"  Water levels in 2020 followed previous seasonal patterns with increased water levels during snowmelt
and lower water levels during low flow periods. After 2018 West Fork Tailings Storage Facility
construction, water level measurements in November 2018 were slightly lower than observed in recent
years, but otherwise have remained consistent through 2020.

m Face of Dam (Table 3-3c and Figure 3-9)

= GT-102 and WFMW-6 water levels increased steadily from 2001 to 2014, however levels have since
shown little change outside of seasonal variations through 2020.

= Atwell GT-101, water levels steadily increased between 2001 and 2010, but the damage to the 42-inch
culvert in 2011 caused water levels to drop below historic measurements®. From 2011 to 2019, water
levels in GT-101 increased slightly but are still below the historical maximums with the exception of the
instance summarized below.

— A potentially anomalous reading of 5,625.04 feet was recorded on August 22, 2019, but then returned
to a seasonal average water level in November 2019. Water levels remained stable throughout 2020
and nothing unusual was observed with the well during the 2020 groundwater level monitoring period.

" Water levels in 2020 followed historical patterns of increased water levels during snowmelt and lower
water levels during the low flow period and overall have remained relatively constant compared to those
observed in 2014 through 2018.

3.2.2  Water Quality

Groundwater samples for laboratory analysis and depth to groundwater measurements were collected on
September 16, 2020. Water quality results for WFMW-9 (Tailings Area), WFMW-1D, WFMW-1S, and WFMW-2
(Lower Wells) can be found in Table 3-3d. No obvious trend is observed between water elevations and dissolved
copper, cobalt, or arsenic concentrations (Figures 3-10 through 3-12).

5 All of the West Fork Lower Wells and Face of Dam monitoring wells showed a significant, rapid water level increase in the
spring of 2011, followed by a rapid decline (April 2011 to July 2011). The rapid decline was due to apparent damage to the
drain line within the existing 42-inch buried culvert during routine maintenance resulting in increased flows from the culvert.
After this, water levels declined steadily from summer into fall of 2011.
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Dissolved Copper Concentrations

Since the spring of 2012, all well locations have shown a general decreasing trend, although with some
fluctuations.

In 2020, dissolved copper concentrations remained stable at WFMW-02 and WFMW-9, increased slightly at
WFMW-1D and spiked uncharacteristically at WFMW-1S compared to recent dissolved copper
concentrations.

= Between 2015 and 2019, concentrations at WFMW-1S had remained at trace levels, ranging from
0.0003 mg/L to 0.0005 mg/L, however in 2020 concentrations increased by an order of magnitude to
0.003 mg/L.

Concentrations at WFMW-9 have been at trace levels since monitoring began back in 2004 and were non-
detect, at a reporting limit of 0.0003 mg/L, in 2018 and 2019.

All dissolved copper concentrations in 2020 remain below the historical maximum measured concentration at
each monitored well location since 2005; or in the case of WFMW-2, since water quality monitoring began in
2012.

Dissolved Cobalt Concentrations

Over the monitoring period of record, dissolved cobalt concentrations have generally decreased at
WFMW-1S and WFMW-1D, but over the last 8 years or more have remained relatively steady (Figure 3-11).
In 2020, dissolved cobalt concentrations decreased slightly at both locations.

Since 2012, concentrations at WFMW-2 have slightly increased each year with the highest concentrations
observed during 2018 (4.33 mg/L), 2019 (5.52 mg/L) and 2020 (5.99 mg/L).

The dissolved cobalt concentration at WFMW-9 increased to 0.0094 mg/L in 2020, which is the highest
recorded concentration since 2006.

Dissolved Arsenic Concentrations

Dissolved arsenic concentrations (Figure 3-12) have generally increased in WFWM-1S, WFMW-1D,
WFMW-9 and WFMW-2 since sampling began. However, since 2014, concentrations in WFMW-1S,
WFMW-1D and WFMW-9 have exhibited little change.

Over the last 7 years, there has been very little change in arsenic concentrations for wells WFWM-1S and
WFMW-9.

Over the last 5 years, there has been a slight reduction in arsenic concentrations at WFMW-1D.

The dissolved arsenic concentration in WFMW-2 has shown a consistent increase between 2014 and 2020
and appears to be approaching similar levels observed in WFMW-18S.

Individual exceedances of the EPA adopted total arsenic cleanup level at the nearest downstream Blackbird
Creek surface water station (BBSW-02) have not occurred during recent years, nor has the total arsenic
calculated annual harmonic mean exceeded the cleanup level since monitoring began in 2019 (see Section
2.8 for details on 2020 annual harmonic means for the Blackbird and Panther Creek stations).
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4.0 SEDIMENT SAMPLING

In accordance with the ROD, cleanup level exceedances in stream sediments would be addressed through
natural recovery. In-stream sediment monitoring is conducted annually during low flow periods in late summer or
early fall to monitor the natural recovery of the in-stream sediments. In-stream sediment sampling locations are
located on Blackbird, Panther, Bucktail, South Fork Big Deer and Big Deer Creeks (Table 1-1 and Figure 1-1).
Sediment sampling locations are located at the corresponding streamflow station (e.g., BDSED-03 is located at
BDSW-03, PASED-10 is located at PASW-10, etc.).

Table 4-1 summarizes cleanup levels for soils and sediments on the Blackbird Mine Site, based on Table 1 in the
2012 Explanation of Significant Differences (EPA 2012), included as Appendix D of the PMP- 2019 Revision
(Golder 2020a). For Panther, South Fork Big Deer and Big Deer Creeks, the cleanup levels are based on aquatic
toxicity. For Blackbird Creek, the criteria are human health based. To avoid confusion, only the aquatic toxicity
criteria are presented in the figures and tables and discussed in the text below. A summary of the historic® (1995,
2000, and 2008 through 2020) data for arsenic, cobalt, and copper are listed in Table 4-2 and presented in
Figures 4-1a through 4-5c.

Blackbird Creek In-stream Metals Concentrations

m Concentrations of arsenic, cobalt, and copper over time are shown on Figures 4-1a through 4-1c, which also
indicates the completion of stabilization actions in Blackbird Creek in 2010.

= Average 2020 arsenic concentrations showed little change at Blackbird Creek stations relative to 2019.
In general, BBSED-01A, BBSED-03A, and BBSED-07 indicate a slight overall decreasing trend since
completion of the stabilization actions, while upgradient station BBSED-08 shows no overall trend, but
variability from year to year (Figure 4-1a).

" Average cobalt concentrations generally remained the same or slightly increased at Blackbird Creek
stations relative to 2019.

" Average copper concentrations in 2020 remained relatively steady at the Blackbird Creek stations, with
BBSED-01A continuing a slight decreasing trend since 2017 (Table 4-2).

m  Fluctuations and variability in metals concentrations along Blackbird Creek can be expected as sediments
continue to stabilize following completion of the major in-stream stabilization actions in 2010 and some
additional actions in later years.

Panther Creek In-stream Metals Concentrations

m In most cases, concentrations of arsenic, cobalt, and copper in sediments sampled in 2020 were
substantially lower than the sample results for the same stations in 2009 and 2010, prior to the stabilization
actions in Blackbird Creek (Figures 4-2a through 4-2c).

6 Earlier year station locations may be approximate based upon the location identifiers cited. For example, BBSW-01, as cited
during the 2000 sample collection, is geographically in a different location than collection points for BBSW-01A performed in
2008 through 2020. Furthermore, BB-2A cited during the 1995 sample collection, is identified in the Blackbird Mine Site
Remedial Investigation, Volume 1 (Golder 2001) document as a sample site that “correlates” with the 2000 sediment locations.
Therefore, some variability is inherent for the locations grouped for comparison in Table 4-2.
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In 2020, most stations had lower or similar arsenic, cobalt, and copper concentrations than those observed
in 2019. Although in a few instances concentrations were slightly higher than the 2019 concentrations. Year-
to-year or station-to-station fluctuations are expected considering the heterogeneity of the sediment sampling
matrix and as natural recovery of the stream sediments occurs following completion of actions in the
Blackbird Creek drainage.

Average arsenic concentration at Panther Creek station PASED-08 was observed to exceed the EPA’s
arsenic cleanup level of 35 milligrams per kilograms (mg/kg)

Even with this single EPA arsenic cleanup level exceedance, the 2020 average concentration,
decreasing from 98 mg/kg in 2019 to 45 mg/kg, is the lowest on record and substantially lower than
concentrations prior to completion of stabilization actions in Blackbird Creek.

The average arsenic concentration at PASED-07, previously exceeding EPA’s arsenic cleanup level over
the last four monitoring years, decreased to a concentration below the cleanup level in 2020 (31 mg/kg).

In recent years there were exceedances of the cobalt cleanup level (80 mg/kg) at PASED-08 and
PASED-07, however average 2020 cobalt concentrations at these stations as well as all other Panther
Creek stations were below the cleanup level.

All Panther Creek stations average copper concentrations are below the copper cleanup level (149
mg/kg).

Bucktail / South Fork Big Deer / Big Deer Creek In-stream Metals Concentrations

Arsenic, cobalt, and copper show a generally decreasing trend with time in Bucktail Creek and South Fork
Big Deer Creek. These decreasing trends indicate a continuing natural recovery of sediments in response to
early actions and remedial actions in the Bucktail system.

Concentrations of COCs have shown less of a trend since approximately 2010, with expected variability.

Relative to 2019, the observed COC concentrations in Bucktail Creek were not noteworthy, with the
exception of a single arsenic sample at BTSED-1.6 (BTSED-1.6-2) that was higher than typically observed,
causing an increase in the average concentration for that station (Table 4-2, Figures 4-3a through 4-3c).

South Fork Big Deer Creek stations exhibited little change between 2019 and 2020 average metals
concentrations (Figures 4-4a through 4-4c).

Exceedances of associated cleanup levels during 2020 are summarized below:

Average arsenic concentration at SFSED-01 (43 mg/kg) slightly exceeded EPA’s arsenic cleanup level
(35 mg/kg), marking the most recent exceedance at this station since 2014 (42 mg/kg).

The EPA copper cleanup level (637 mg/kg) has been exceeded at the SFSW-01 since sediment
monitoring began, while average concentrations at SFSW-02 have exceeded the cleanup level most
years since monitoring began at this station in 2011, except for 2015 and 2016.

The average copper concentration at SFSED-01 (1,244 mg/kg) in 2020 slightly decreased from the
2019 average concentration (1,830 mg/kg).
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—  Similarly, the 2020 average concentration at SFSED-02 (858 mg/kg) decreased from the 2019
average concentration (889 mg/kg).

m In Big Deer Creek, average arsenic and cobalt concentrations have remained well below EPA’s sediment
cleanup levels, while copper concentrations have fluctuated near the EPA cleanup level in recent years.

=  Similar to 2019, 2020 arsenic, cobalt, and copper concentrations were all below the EPA cleanup levels
in Big Deer Creek.

= The average copper concentrations at BDSED-01 (56 mg/kg), BDSED-02 (75 mg/kg), and BDSED-03
(37 mg/kg) all decreased relative to 2019 and previous years and were all below the EPA’s copper
cleanup level of 149 mg/kg for Big Deer Creek.

5.0 ADDITIONAL SAMPLING
5.1 Voluntary Copper BLM Surface Water Quality Sampling

The BLM voluntary monitoring is to provide baseline information if future compliance monitoring should change to
the EPA's BLM based copper criterion for monitoring water quality with dissolved copper concentrations in surface
water at the Site. At the discretion of the BMSG, BLM sampling may be performed within existing PMP sample
collection programs (Golder 2020a).

During 2020, surface water sample collection for BLM water quality parameters was performed in concert with the
following scheduled standard sampling events at the respectively listed sampling locations:

m  Blackbird Synoptic — At PASW-09 and BBSW-01A.

m Big Deer Synoptic (all events) — At BDSW-01, BDSW-03, SFSW-01, and SFSW-02.
= At PASW-04X (fall events only)

Results are presented in Tables 2-2b, 2-2d, 2-2f, and 2-2h.

5.2 Bucktail & South Fork Big Deer Creek Copper Loading Investigation

Focused field investigations were implemented in 2019 along Bucktail Creek and South Fork Big Deer Creek with
a combination of soils, sediments, groundwater and surface water quality sampling to investigate potential
sources of copper loading. This work was performed by EcoMetrix in coordination with and overseen by the
BMSG; and supported by SES and Golder. The investigations were completed under an effort-specific Field
Investigation Plan and Quality Assurance Plan by EcoMetrix (EcoMetrix 2019). The investigation continued
during the spring of 2020 with an additional surface water synoptic sampling event and groundwater/pore water
sampling event occurring between May 8 and May 10, 2020. Data summary reporting and evaluation will be
completed and summarized under a separate cover during 2021.
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Table 1-1: 2020 Sample Locations and Schedule
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Svnoptic Monthl Chronic Acute Criteria Transducers / | Clean Hands In-stream
Description Sa)r,n IIi)n A Sam "ny Criteria Sambling ¢ USGS Flow Procedure Sediment
sample ID pling pling Sampling pling Monitoring P! Required Monitoring®
Matrix Tvpe: Surface Surface Surface Surface Surface Surface Sediment
ype: Water Water Water Water Water Water
Meadow Creek
MCSW-01 Channel Above X
Blackbird Creek
Upstream of the
BBSW-08 clean water X X
reservoir
BBSW-07A Upstream of WTP X
Water Treatment
WTP-003 Plant Effluent Grab X
Water Treatment
WTP-001* Plant Effluent,
Monthly Composite
Hawkeye Gulch
HGSW-01 discharge to X
Blackbird Creek
Downstream of
BBSW-07 WWTP discharge X X
Upstream of
BBSW-05 Haynes-Stellite X
Mine Workings
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Table 1-1: 2020 Sample Locations and Schedule

943-1595-011.3066

Svnoptic Monthl Chronic Acute Criteria Transducers / | Clean Hands In-stream
Description Sa)r,n IIi)n A Sam "ny Criteria Sambling ¢ USGS Flow Procedure Sediment
sample ID pling pling Sampling pling Monitoring P! Required Monitoring®
Matrix Tvpe: Surface Surface Surface Surface Surface Surface Sediment
ype: Water Water Water Water Water Water
Upstream of W.
BBSW-03 Fork Blackbird X X
Creek
West Fork Seepage
WFINTDITCH Interceptor Ditch X
West Fork Toe
WFTTSW-01 | Tailings Seepage X
Flow
West Fork Blackbird
Creek upstream of
WFSW-03 tailings X X
impoundment
West Fork Blackbird
WFSW-02 Creek at bottom of X X
spillway
West Fork 42-inch
WFSW-01 culvert outlet X
Upstream of bridge
BBSW-02 at Ludwig Gulch X X
near mine gate
BBSW-01A g/louth of Blackbird X X 0 X
reek
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Table 1-1: 2020 Sample Locations and Schedule
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Svnoptic Monthl Chronic Acute Criteria Transducers / | Clean Hands In-stream
Description Sa)r,n IIi)n A Sam "ny Criteria Sambling ¢ USGS Flow Procedure Sediment
sample ID pling pling Sampling pling Monitoring P! Required Monitoring®
Matrix Tvpe: Surface Surface Surface Surface Surface Surface Sediment
ype: Water Water Water Water Water Water
Panther Creek U/S
PASW-11 of Blackbird Creek X X X X
Panther Creek D/S
PASW-10 of Blackbird Creek X
Panther Creek at
PASW-09 Cobalt Townsite X X X © © X
Panther Creek U/S
PASW-08 of Deep Creek X
Panther Creek U/S
PASW-07 of Napias Creek X
Panther Creek U/S
PASW-05 of Big Deer Creek X(G) X X X
Panther Creek D/S
PASW-04 of Big Deer Creek X
Panther Creek D/S
PASW-04X of Big Deer Creek + X (G) X X
1000 yds.
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Table 1-1: 2020 Sample Locations and Schedule
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Svnoptic Monthl Chronic Acute Criteria Transducers / | Clean Hands In-stream
Description Sa)r,n IIi)n A Sam "ny Criteria Sambling ¢ USGS Flow Procedure Sediment
sample ID pling pling Sampling pling Monitoring P! Required Monitoring®
Matrix Tvpe: Surface Surface Surface Surface Surface Surface Sediment
ype: Water Water Water Water Water Water
Panther Creek ~1
PASW-01 mile U/S of mouth X
Big Deer Creek U/S
BDSW-04 of South Fork Big X(G) X X X
Deer Creek
Big Deer Creek
BDSW-03 below South Fork X(G) X X X X X
Big Deer Creek
Big Deer Creek ~
BDSW-01 100 yards U/S from X (G) X X X
mouth
South Fork Big
SFSW-04 Deer Creek U/S of X(G) (B) X X
Bucktail Creek
South Fork Big
SFSW-02 Deer Creek D/S of X (G) X (E) X
Bucktail Creek
South Fork Big
Deer Creek U/S
SFSW-01 from Big Deer X (G) (B) X (E) X
Creek
Bucktail Creek D/S
of upper Bucktail
BTSW-01.6 Remedial Action X(G) X
system
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Table 1-1: 2020 Sample Locations and Schedule
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Svnoptic Monthl Chronic Acute Criteria Transducers / | Clean Hands In-stream
Description Sa)r,n IIi)n A Sam "ny Criteria Sambling ¢ USGS Flow Procedure Sediment
sample ID pling pling Sampling pling Monitoring P! Required Monitoring®
Matrix Tvpe: Surface Surface Surface Surface Surface Surface Sediment
ype: Water Water Water Water Water Water
Bucktail Creek U/S
BTSW-01 of South Fork Big X(G) X ) X
Deer Creek
Notes:
A Synoptic sampling at these locations includes a spring sampling event only for the Blackbird /Panther Creek drainage (May 12, 2020) (i.e. no fall synoptic sampling), as

—I @G mm Qg

requested by BMSG in the “Performance Monitoring Plan Amendments for Reduced Sampling Analysis” (Golder, 2007b). The Bucktail/ South Fork/ Big Deer drainage was
sampled during 2 spring (high flow) events on May 5, 2020 and May 26, 2020 and two fall (low flow) events on September 9, 2020 and September 28, 2020. See Note G.

When water quality is approaching cleanup levels at these stations, then the regular 96-hour monitoring will be performed.

Storm event monitoring using automated samplers was conducted at BDSW-03 to evaluate acute criteria as required by the UAO SOW. Acute criteria evaluation for the
remaining stations is required in the BRCP (i.e. PASW-11, PASW-05, PASW-04X, and BDSW-04) and will be based on samples collected during chronic criteria
monitoring). Letter correspondence to BMSG from Matt Wilkening (EPA Remedial Project Manager) on February 23, 2019, provided authorization to discontinue acute
criteria storm event monitoring in the Panther Creek drainage. A storm event was recorded on June 17, 2020 at BDSW-03 and sample collection with automated sampler
was completed.

Continuous stream gauging using pressure transducers or recorded at USGS gauge.

The clean hands procedure will be implemented at these locations when water quality monitoring indicates concentrations are approaching the cleanup level.
Sediment sample collection is performed in the fall.

Two spring synoptic events (approximate high flow) and two other synoptic sampling events (late summer/early fall) will be conducted at these stations.

Weekly sampling events were discontinued per the Blackbird Creek Performance Monitoring Plan — 2019 Revision and supporting documents (Golder 2020).

USGS Gauges were installed at BBSW-02 and PASW-09 in November 2011. Streamflow data from the USGS gauges are used in this document in place of manually
measured flows at these stations. Flows reported at BBSW-01A have been historically recorded from the USGS gauge at BBSW-02, unless otherwise noted. However, as
of approximately mid-July 2020 the USGS Gauge station and subsequent data collection have been discontinued indefinitely.

Stream gauging has been initiated at BTSW-01 in concert with acute criteria monitoring at BDSW-03.

As of June 2016, WTP-001 has not been collected as part of the monthly sampling. In accordance with the 1990 NPDES permit requirements and from a recent NPDES
review, it was determined that collection of the composite sample, identified as WTP-003, is the only requirement. Therefore, the routine grab sample, identified as WTP-
001, will no longer be collected, and collection of the composited sample (WTP-003) will continue. Rather than collection of a month-long composite, WTP-003 will consist
of an 8-hour composite sample collected once per month for strict adherence to the NPDES permit. If in the future, a grab sample is collected for additional monitoring, the
results will be included in the annual monitoring report in accordance with the permit.
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Table 1-2: 2020 Chronic Criteria Performance Monitoring

943-1595-011.3066
Table 1-2

) Laboratory Analytes .
Stations - - - Field Parameters
Dissolved Fraction Total Fraction
x 8 Sampling Sampling
Sampling Events s 3 3 = S 3 3 © - 5 o - 5 é Q5 o Times | Freauency’ Comments
2 |=|s|2|=s ||z |5 |5 |2|5 |85 | |2 |55s|3 |z | | " quency
5 | 2|2 |2 (2|28 |2 |8 |8 |& |2 |38 8|3 |&3|= "¢
g o o o o m o <« © < © T |25
o
-One time in spring
for the Panther
Creek drainage Once water quality approaches cleanup levels
96-hour Sampling X X % X % X X % X % % X Two times/day for Two times in along South Fork Blg Dger C_reek, then
96 hours spring and once regular 96-hour monitoring will commence at
during low flow for SFSW-01 and SFSW-04.
the Big Deer Creek
drainage
-One time in spring
for the Panther
Creek drainage
X X X X X X X X X X X X gg_ ii::'ggg lin -One time in the May coincide with Synoptic events.
Dissolved and Total As piing spring and once
and Co, and Total Cu during low flow for
Sampling the Big Deer Creek
drainage
Once per day at the
last sample of the Lo .
X X X X X X day during 96-hour One time in spring |Only at PASW-09
sampling
A physical flow measurement will be taken at
frequency noted. Gage readings will be taken
Once / event durin Two times in spring |at established gaging stations throughout the
Flow Measurements X X " 9 and once during sampling period at time of sampling.
96-hour samplin
PINS Niow flow Blackbird and Panther Creek flows are now
recorded at the USGS gauging stations at
BBSW-02 and PASW-09.

Notes:

1 - a) The number of samples required during the 96-hour sampling round for both Panther Creek and Big Deer Creek drainages has been reduced from 12 to 8 samples, removing the nighttime samples (Golder 2019d).
b) The third spring 96-hour sampling round (receding limb of spring hydrograph) for both Panther Creek and Big Deer Creek drainages is no longer required (Golder 2019a).
c) The first spring 96-hour sampling round (rising limb of spring hydrograph) for Panther Creek drainage is no longer required (Golder 2019b).

d) The fall (low flow period) Panther Creek 96-hour sampling event is no longer required.

2 - Blackbird Creek flows have been recorded from the USGS gauging station at BBSW-02, however, as of July 2020, the USGS gauging station at BBSW-02 and subsequent data collection has been discontinued indefinitely.
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Table 1-3

Table 1-3: 2020 Synoptic Monitoring - Blackbird Creek Drainage

N Laboratory Analytes .
Stations - - - Field Parameters
Dissolved Fraction Total Fraction
o
3
o c
< s |3 £ 2 |3 Sampling | Samplin
Sampling Events E3 b = 8 Q 4 5 N -] 3 S b < e S b 2 o - = © - - £ S a2 o | § 3 mpting Pling Comments
? T ) ? ? ? ? 13 ? 2 ? ? = E - 2 8 e = 8 < s | % g = 5 H 8 234l 3 a Times Frequency
s |z(2(=s|=|2|zs|2|2|3|[3|3|a|8|3]|:z sl 8| a|s|g|8|a|s|35|e|s5|E|23|8|3|%T)| §
2|12z |2 8|2 |a|2|a|2 |2 |2 |E|z|8|8|E|z|s|&8|=|2|s|&8|=|5|5|8|alas|S|=]|"=]|e
s |la|(8|o|a|o|a|8|o|2|[Z|Z|L|E|[5]|x g < © < © ol gl 2|3 &
] 3 £
= g
»
The timing of the event will be determined
Once during based on monitoring of weather conditions,
Synoptic Monitoring X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X [rising limb of observations from BMSG personnel at the
hydrograph mine site, and checking the Morgan Creek
SNOTEL station.
A physical flow measurement will be taken at
Spring Onl egchstaﬂonlngludlng BBSW-02, however
Once per pring Only with the exception of PASW-09. In place of
stationp:urin manual measured flows at PASW-09, the
Flow Measurements x| x? X X X X X X X X X X X X X X X X synoptic 9 USGS station flows at PASW-09 will be used
ynopt for synoptic event load calculations.
sampling
The flow at WTP-003 will be obtained from
the water treatment plant operator.

Notes:
1 - Due to safety considerations for the sampling team, the USGS station flow data at PASW-09 (USGS 13306370) will be used in place of manual measured flows for synoptic event load calculations.
2 -The flow at PASW-11 wiill be estimated by subtraction of measured flow at BBSW-01A from the USGS station flow at PASW-09.
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Table 1-4

Table 1-4: 2020 Synoptic Monitoring - Bucktail/Big Deer Creek Drainage

stations Laboratory Analytes Field P
Dissolved Fraction Total Fraction ’ b
£l
S| &
. © @a - . .
Sampling % 0 s @ s 8 s S o s o | » N o | « N c E o o | 3 5 Sampling | Sampling Comments
Events S : : 3 v 7 7 v v 7 z = g c £ = g < E ® o -1 k=1 ] 3 =3 Times Frequency
4 = = 2 = = = = = = @ 2 g 6 @ E-1 g H 3 4 c &8 H H ) T £
slele|a|2 |2 |2 |2 |2 |a|2|8|8|2|2(8|8&|%|5|5|3|z8|8|=z[=]|¢
< a o = » 7 @ @ @ @ < © < © Ol (2?8 |e
o o = I £
® @
- j=3
S| a
" . |The timing of the Spring events will be
Two times in . -
spring and two determined based on monitoring of weather
Full Synqptlc X X X X X X X X X X X X X X X X X X X X X X X X X X Spring and times during conditions, observalhon§ from BMSG )
Monitoring Low Flow Jow flow personnel at the mine site, and checking the
. Morgan Creek SNOTEL station. The low flow
periods - .
events will occur during late summer/early fall.
A physical flow measurement will be taken at
each station, except SFSW-02, SFSW-04,
and BDSW-01. The following estimations will
Once per Once per be used for these stations:
Flow station s(ationpdurin - Flows at SFSW-01 will be used to calculate
Measurements x12 X! X X X X X X during synoptic 9 loads at SFSW-02
synoptic sZm P"n - Flows at SFSW-04 will be estimated as flow
sampling pling at SFSW-01 minus flow at BTSW-01
- Flows at BDSW-03 will be used to calculate
loads at BDSW-01
Notes:

1 - Due to safety considerations for the sampling team, no manual flows will be measured where observed flows have the potentlal to create unsafe conditions.
- It was determined in 2016 that the flow measurement cross-section at PASW-04X was no longer suitable to obtain I[} flows.
Instead a more suitable cross-section at PASW-04, near the cable-way crossing, will be used to obtain a flow to represent conditions at PASW-04X, when deemed safe to do so.
3 - PASW-04X inadvertently was not sampled during either of the spring 2020 synoptic events and therefore loading calculations are not available for PASW-04X or PASW-05 during spring synoptic events.
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Table 1-5: 2020 Monthly Surface Water Monitoring

Notes:

Stations Laboratory Analytes Field Parameters
< P .
= Samplin
Sampling Events < ; Dissolved Total Total Specific \ Sampling Times P gzvs Comments
2 ! | Suspended Flow pH Temp Frequency’
» g Arsenic Arsenic " Conductance
[is] a Solids
]
Approximately Monthly sampling during the winter months
MonthlysaSnL:rfle;\r?e Water X X X X X X X X X the same time Once a month  |will be contingent on safe access to open
piing every month water at or near the sampling locations.

1 - Panther Creek flows will be recorded from the USGS gauging station at PASW-09.

Blackbird Creek flows have been recorded from the USGS gauging station at BBSW-02, however, as of July 2020, the USGS gauging station at BBSW-02 and subsequent data collection has been discontinued indefinitely.

2 - A minimum of 8 samples per station collected annually are assumed to provide enough sample data to calculate the annual harmonic mean.

3 - The second Monthly sampling event occurred during April 2020, however the samples were lost by courier in transit to the laboratory. Therefore an additional Monthly sampling event was completed during November 2020 to achieve the required 8

samples annually.
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Table 1-6

Table 1-6: 2020 Voluntary Copper BLM Parameter Sampling

. Laboratory Analytes N
Stations Field P
Dissolved Fraction Total Fraction
o
£ E g 3 H 8 2 sampli sampli
o amplin, amplin
Sampling Events 3 2 s 8 5 s elel=|s|3|5|elel=|s5|5|c|e|lele|2|g|2z]|d: 3o | 80|k E] ping ping Comments
|2 |2 |2 | 2|2 |5|2|5|g|8|a|2|5|2|e|2(2|s |8 |2 |8|2|2(98 || 88|88 (58|85 |8 Tmes Frequency
52| B2 |2 |2 |2 |E\z(8|s|5|8(3(k(8|8|8(8|2|5(a|5|5(8|35|%|c5|azg|e5=|"|2
g | & |a|la |6 |6 |<|° gle|e|*< &‘"v"’“’ggzg" = s |°8 5
2 o s o =
a . =
The BLM voluntary monitoring is to provide
line i ion if future i
At the PASW-09 station sample during itoring should change to the EPA's BLM
the Blackbird Creek spring synoptic based copper criterion for monitoring water
event. At stations BDSW-01, BDSW- |quality with dissolved copper concentrations
BLM Parameter Sampling| X' X' X' X' x! X' XX x| x| x| x| x| x[x]|x|[x]x|x|[x]x|[x]x]X X X X X X [ x23] X | X |03, SFSW-01, and SFSW-02 sample |in surface water at the Site.
during each Bucktail/Big Deer Creek
synoptic monitoring event, unless At the discretion of the BMSG, additional or
otherwise determined by the BMSG. [less voluntary BLM sampling may be
performed within existing PMP sample

Notes:
1 - As of the spring 2019, sampling at the site will be supplemented with voluntary inclusion of periodic samples at the listed sample locations to occur within existing PMP sample collection programs and will include sample analysis of all listed BLM parameters.
Specific sampling times and frequency will be communicated to the sampling crew with enough time to accommodate for the BLM sampling addition.
2 - USGS station flow at PASW-09, as well as transducer/gage height data from BDSW-03 will be recorded. No manual flow measurements are required for this program except the manual flow measurements needed to support development of the BDSW-03 rating curve.
3 - Blackbird Creek flows have been recorded from the USGS gauging station at BBSW-02, however, as of July 2020, the USGS gauging station at BBSW-02 and data coll has been dit i ini
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Table 1-7: 2020 Groundwater Monitoring Well Sampling Schedule

943-1595-011.3066

Monthly Water Spring \{Vater Quarterly Water p“,c:tﬁl
Well Number Meast‘:;l::ents1 MchLiltﬂlrgzgz Measl:Jer\c’:'n:ents Q_uali_ty
Monitoring ® |
BBMW-03A X X
BBMW-05A X X
BBMW-06A X X
BBMW-07A X X
BBMW-08A X X
WFMW-1S X
WFMW-1D X
WFMW-02 X
WFMW-03 X
WFMW-04 X5
WFMW-06 X
WFMW-09 X X
WFMW-11 X
WFMW-12 X
WFMW-13S X
WFMW-13D X
WFMW-1101 X4
WFMW-1109 X4
GT-101
GT-102 X
WFMW-1101D X5
BOW-1 X5
BPW-2 X5
BOW-2 X5
APW-1 X5
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Table 1-7: 2020 Groundwater Monitoring Well Sampling Schedule

943-1595-011.3066

Monthly Water Spring Water Quarterly Water p“,c:::‘
Well Number Level Quality Level I
Measurements'’ Monitoring? Measurements Q.ua ity
Monitoring 3
g- |
APW-2 X5
BPW-1 X5
APW-3 X5
WFMW-111D X5
WFMW-9T X5
WFMW-16A X5
WFMW-16C X5
WFMW-16T X5
WFMW-15C X5
WFMW-15T X5
WFMW-18 X5
WFMW-17 X5
Notes:
X — Task Completed

1.
2.
3.
4
5.
6. WFMW-04 was decommissioned during the West Fork Tailings Storage Facility Embankment Stabilization Construction

O GOLDER

Monthly water level measurements were recorded beginning in January 2020 for the Blackbird Cutoff Wells.
Blackbird Cutoff Well water quality monitoring was performed in the spring on May 27, 2020.
West Fork Monitoring Well water quality monitoring was performed in the fall on September 16, 2020. The PMP (Golder
2019) requires water quality monitoring for WFMW-1S, WFMW-1D, WFMW-02 and WFMW-09 only.

. Monitoring began in October 2011 after the wells were installed.

Monitoring began in December 2012 after the wells were installed as part of the West Fork Investigation work.

on July 25, 2018. A replacement well was installed in WFMW-04's former general location during July 2019.
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Table 2-1: Summary of Surface Water Cleanup Levels for Blackbird Mine Site

943-1595-011.3066

Drainage/Area of Drainage

Total Arsenic’

Dissolved Cobalt’

Dissolved Copper1

Blackbird Creek 0.010 mg/L Narrative Goal® Narrative Goal®
Panther Creek 0.010 mg/L 0.086 mg/L waQs?
Bucktail Creek Narrative Goal® Narrative Goal® Narrative Goal®
South Fork Big Deer Creek 0.010 mg/L 0.086 mg/L waQs?
Big Deer Creek 0.010 mg/L 0.086 mg/L IwaQs®

Notes:

1 - Cleanup levels for the Blackbird site for arsenic, cobalt, and copper are presented in Table 1 of the Explanation of
Significant Difference prepared by the United States Environmental Protection Agency (EPA), dated May 31, 2012.

2 - See Narrative Goals in Section 8.3.3 of the 2003 ROD:

a. "The remedial goal for Blackbird Creek is to improve water and sediment quality such that cleanup levels are not
exceeded downstream in Panther Creek. In addition, the remedial goal for Blackbird Creek is to support aquatic life
at levels similar to that of nearby reference streams, although not necessarily to support salmonids or metals-

sensitive macroinvertebrate taxa."

b. "The remedial goal for Bucktail Creek is to improve water and sediment quality such that cleanup levels are not
exceeded downstream in South Fork Big Deer Creek or in Big Deer Creek."

3 - Idaho Water Quality Standards (IDAPA 58.01/02.210). See Section 2.2 for more detail.

S GOLDER
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Table 2-2a: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Blackbird and Panther Creek (Date Sorted)

culwas | culwas staff Dissolved"** -
Sampling Location' Date Time | Event | ACUte | Chromic | o crgy| Gauge [ Arsenic Cobalt Copper fron | Manganese |
(cmey (ccey Water Conc. Load Conc. Load Conc. Conc.
mgl | mgl Lol ® ] mguy | TR or7 |Ggdan | mgl) | tgiday)| o) | (mai)

WTP-003 25Mar20 | 8:00 0.180 0.005 0.03 U
[BBSW-01A SMar20 | 955 | MTHY 463 A 0.001
PASW-0S >Mar-20 | 10:20 | MTHY 411 P 0.001
PASW-0S D[ 26-Mar20 | 10:30 | MTHY 0.001
PASW-0S B| 26Mar-20 | 1040 | MTHY 0001 U
WTP-003 28-Apr20 | 1200 0.560 0012 0.03 U
PASW-05 5May-20 | 1740 | s | 00046 | 00035 0.002 0.0061 0.0021 0.14
PASW-11 May20 | 1020 | ©6 | 00047 | 00035 0.0002 0008
PASW-09 May-20 | 1040 | 96 | 00048 | 00036 407 P 00081 807 0019 1.89)
PASW-05 May-20 | 1105 00046 | 0.0035 0.0052 0017
PASW-04X May-20 | 1125 0.0046 | 0.0035 78] 0.0051 0019
PASW-1 May-20 | 1415 00048 | 0.0036 0.0002 0009
PASW-09 May-20 | 1435 0.0048 | 0.0036 367 P 0.001 00079 _[7.48 0018 170)
PASW-09 D] t1-May-20 | 1445 | 96 | 00048 | 00036 0.0079 0.0019
PASW-09 B 11-May20 | 1455 | o6 0.0001 U 0.0003 U
PASW-0 T1-May20 | 1500 | ©6 | 00046 | 00035 0.0050 0.0018
PASW-04X T1-May20 | 1520 | ©6 | 00046 | 00035 1.78) 0.0048 0.0020
MCSW-01 May20 | 645 s 0.148 = 0.40] o011 01210 _[0.04 0.0911 003|010
’@swos May20 | 0:00 s 573 - 0001 U 0.0002__[0.00 0.0026 004 006
BBSW-07A May-20 | 0115 s 0.15 - 0.001 00035 [0.08 0.0055 012] 006
[wTP-003 May-20 | 025 s 134 0001 U 0167|055 0,009 003 003U
HGSW-01 May-20 | 0:35 s 0.0381 0017 02020 002 0.2430 002 o020
BESW-07 May-20 | 0:50 s 8,50 - 0,002 00207 062 0.0105 o.i‘ 0.04
BESW-05 May-20 | 1005 s 135 0,005 00340 112 0.0167 055 004
BESW-03 May20 | 1020 | s 162~ 0.007 00370 146 0.0200 [ Y
WFSW-03 May20 | 1040 | s 203 0,003 00003002 0.0031
[WFsw-02 May20 | 1100 | s 201 0,003 00004 003 0.0026

FINTDITCH May20 | 1110 | s 0.348 - 0.176 668|560 0.0360

FSW-01 May20 | 1125 | 0.260 0212 750 |77 0.0145 X

FTTSW-01 May20 | 1135 | s 0.101 0,055 353 Joer 0.0194 000 472
BBSW-0: May20 | 1155 | s 441+ 0.005 00511 __[5.51 0.0073 079] 056
BBSW-01A May20 | 1220 | s 538 = 0.007 J 00520 684 0.0092 J 121
BESW-01A D[ 12May-20 | 1235 | s 0.004J 0.0575 0.0066 J
BBSW-01A B| 12May20 | 1245 | S 0001 U 0.0001 U 0.0003 U
PASW-1 May-20 | 1255 | 96/s | 00046 | 00035 0001 U 0.0002 0.0007 0.11
PASW-09 May-20 | 1315 | 96/s | 00046 | 00035 460 P 0.001 00072810 0.0017 o1
PASW-O0S D[ 12May-20 | 1330 | 96/s | 00046 | 00035 0.001 0.0073 0.0016
PASW-O0S B| 12May20 | 1345 | oe's 0001 U 0.0001 U 0003 U
PASW-C May-20 | 1355 0.003 0.0044 0044
PASW-05 May-20 | 1430 | 96 | 0004 0.0035 0.0047 0018
PASW-04X May-20 | 1440 | 96 | 0.004 0.0035 T.88] 0.0044 0019
PASW-11 May-20 | 1600 | 96 | 0.004 0.0035 4 0.000 0009
PASW-09 May-20 | 1620 | 96 | 0007 0.0051 460 P | I 00076 _[8.55 0019 2.14
PASW-05 May-20 | 1650 | 96 | 00046 | 00035 j 0.004 0019
PASW-04X May-20 | 1710 | 96 | 00046 | 00035 T88] 0.004 0020

> GOLDER

943-1595-011.3066
Table 2-2a



February 2021

Table 2-2a: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Blackbird and Panther Creek (Date Sorted)

" s
cuwas | culwas Staff Dissolved -
Acut Chroni Arsenic Cobalt Copper Iron | Manganese
Sampling Location' Date Time | Event? oute, "ONIC | Elow (cfs) ‘;"‘a‘:g: opp ing
(CMﬁ_’ (Ccﬁ_’ Level (f) Conc. Load Conc. Load Conc. Conc.
mg mg L)
(mg/L) 0,086 mg/L (kg/day) [ (mg/L) | (kg/day) (mg/L) (mg/L)

PASW-11 May20 | 8:30 % 00047 | 00035 0.0002 0.0009

PASW-09 May20 | 8:50 % 00048 | 0.0036 43P 0.0083__[9.00 0.0018 1.§

PASW-05 May20 | ©:20 % 00046 | 00035 0.0048 0.0017

PASW-04X May20 | 0:40 % 00046 | 00035 1.90 0.0046 0019 |

PASW-1 May20 | 1400 | 96 00046 | 00035 0.0002 .0008 |

PASW-OS May20 | 1420 | 96 00047 | 00035 a2 P 0.001 0.0080__[8.26 0018 1.86

PASW-0C D| 13May-20 | 1430 | 9 00047 | 0.0036 0.0079 0018

PASW-0C B[ 13May20 | 1440 | 6 0.0001 U 0012

PASW-0! May20 | 1500 | 96 00046 | 0.0035 0.0045 0017

PASW-04X May20 | 1520 | 96 00046 | 0.0035 1.86 0.0044 0018

PASW-1T -May-20 % 0.004 0.0036 0.0002 .0009

PASW-03 -May-20 0.004 0.0037 392 P 0.0091 _[8.73 0020 1.92]

PASW-05 -May-20 0.004 0.0035 0.0050 0016

PASW-04X -May-20 0004 00035 1.80 0.0048 0018

PASW-1 4-May-20 00048 | 00036 0.0003 0010

PASW-0¢ 14-May-20 % 00049 | 00037 387 P 0.001 0.0084 __[7.95 0.0018 1.70

PASW-0¢ D[ 14-May-20 % 00049 | 00037 0.0085 0.0020

PASW-0¢ B 14-May-20 9% 0.0001 U 0.0003 U

PASW-05 4-May-20 9% 00046 | 0.0035 0.0047 0.0017

PASW-04X 4-May-20 % 00046 | 00035 1.7 0.0048 0.0021

PASW-C 4-May-20 0.003 0.0046 0.0047

[BBSW-01A 25May-20 | 1410 | MTHY 420 P 1.10] 0005

PASW-09 25-May-20 | 1425 | MTHY 358 P 584 0002

PASW-05 26-May-20 | 1350 | s 00046 | 00035 0.001 0.0042 0.0014 0.12

WTP-003 27-May20 | 830 0.208 0010 003 U

BBMW-CTRL 27-May-20 | 14555 0.003 0.0045 0.0045

WTP-003 24-Jun20 | 10.00 0.142 0.011 003 U

BBSW-01A -Jun-20 | 1400 | MTHY 190 P 0.007

PASW-09 -Jun-20 | 1420 | MTHY 270 P 0.001

PASW. D[ 27-Jun-20 | 1430 | MTHY 0.001

PASW-0: B| 27-Jun20 | 1440 | MTHY 0.001 U

WTP-003 21-Ju20 | 12:00 0.124 0.009 0.04

[BBSW-01A “Jul20 | 1600 | MTHY

PASW-09 1Jul20 | 1620 | MTHY 956 P 495

PASW-09 D[ 24Ju20 | 1630 | MTH

PASW-09 B| 240u20 | 1640 | MTHY

[BBSW-01A -Aug-20 | 15:00 HY 0.00

PASW-0¢ -Aug20 | 1520 HY 558 P 0.00

PASW-0¢ D[ 19-Aug20 | 1530 HY 0.00

PASW-0S B 19-Aug-20 | 15.40 HY 0.001 U
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Table 2-2a: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Blackbird and Panther Creek (Date Sorted)

" s
cuwas | culwas Staff Dissolved -
Acut Chroni Arsenic Cobalt Copper Iron | Manganese
Sampling Location' Date Time | Event? | ASYe O | Flow (ers) | Gauge = ranganese
(CMﬁ_’ (Ccﬁ_’ Level (f) Conc. Load Conc. Load Conc. Conc.
mg mg L) kg/d L) | (kgrd L) L)
(mg/L) 0,086 mg/L (kg/day) [ (mg/L) | (kg/day) (mg/L) (mg/L)
WTP-003 26-Aug20 | 12:30 0.079 0019 0.10
PASW-05 SSep-20 | 1400 s 00071 00052 715 - 0.002 00119 __[208 0.0005 009 004
PASW-04X SSep-20 | 1500 s 00068 | 00050 767 - 0.001 00100 _[1.88 0.0009 0.17
PASW-C SSep-20 | 15140 0.003 0.0044 0.0043
[BBSW-0TA 16-Sep20 | 850 | MTHY 0001 U
PASW-09 16-Sep20 | 910 | MTHY 43P 0.001
WTP-003 23-Sep-20 | 10.00 0.084 0012 0.04
PASW-05 28-Sep-20 | 14.00 s 00071 00051 670 0.002 00112__[1.84 0.0005 008 003U
PASW-04X 28-Sep-20 | 1455 = 00068_| 00050 708 0.002 0.0097 _[1.68 0.0010 0.17
PASW-C 28-Sep-20 | 15.05 0.004 0.0548 0.0032
[BBSW-01A 26-0ct:20 | 830 | MTHY 0.001
BBSW-01A D[ 26-0ct20 | 840 | MTHY 0.001
BBSW-01A B| 260ct20 | 850 | MTHY 0.001 U
PASW-09 26-0ct20 | 9:00 | MTHY 0002
WTP-003 28-0ct20 | 10.00 0.110 0.011 003 U
BBSW-01A 16-Nov-20 | 1030 | MTHY 0.001
PASW-09 16-Nov-20 | 11:00 | MTHY 0.001 U
PASW-09 D[ 16-Nov20 | 11:10 | MTHY 0.001 U
PASW-09 B| 16-Nov-20 | 11:20 | MTHY 0.001 U
WTP-003 24-Nov-20 | 1200 0.108 0.005 003 U
WTP-003 i-Dec-20 | 12:30 0.105 0.006 0.03 U
Notes:

1. Sample Codes:
Sample names vith a 'B' flag are blank samples.
Sample names vith a 'D' flag are duplicate samples.
‘Sample names with a ‘C' suffix are control standards.
2. Event codes:
*96": 96-hr sampling events
"MTHY": Monthly sampling events
*S": Synoptic sampling events.
ynoptic sampling events for Big Deer Creek, See Tables 2-2e-h
*96/5": Synoptic event sampled concurrently with 96-hr event
3. Copper Idaho Water Quality Standards (Cu IWQS) calculated using hardness based formulas:
Acute CuIWQS (CMC) pigl. = &([0.9422"In(hardness)}-1.464)0.96
Chronic Cu IWQS (CCC) pg/L = e([0.8545"In(hardness)}-1.465)0.96
4. The dissolved concentrations of some metals (i.. cobalt) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
5. Qualifiers:
U - Concentration below reporting limits.
J - The result is an estimated quantity due to a quality control deficiency.
6. Loading Calculations:
Load (Kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466

7. <There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L. (Panther Creek). This cleanup level does not apply to the Blackbird Creek.
dicates that flow measurements were recorded by Hach 950 Marsh McBimey flow meter instead of from USGS stations at either BBSW-02 or PASW-09.

P~

9. 'P' indicates that the flow measurements are flagged as provisional for publication on the USGS website at the writing of this report.
Values are reported as whole numbers with no significant figures.

10. There were no exceedances of the dissolved copper CCC or CMC.
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Table 2-2b
Table 2-2b: 2020 Surface Water Sampling Summary Tables / Total Constituents / Blackbird and Panther Creek (Date Sorted)
Staff Total**®
Sampling Location’ Date Time Event? 7:7:: (:va;:g: cor‘;:::::‘i;/” . Cobalt — . Copper — CIron Macganese Po:ssium Scodillm Czloride . Sulfate — C:Icillm Macgnesillm Hacr:::ss Alkalinity CDDC pH-Lab pH-Field Cond, Temp. c'I'DS cTSS
[ Cone.tmgll) I copc [ Lo onc. | Loa one. on. onc. onc. one. onc. | Loa on. onc. onc. ] ] onc. | conc.
Level (f) c'e::;“:"';z‘fﬁ' Tl om0 |egsan| mon) [egean| mon) | mon) | en) | moD) | mon) | mon) [dgam| mon) | mon) | gl |7 MY mony | PHUM | UM siem) | €9 | gy | (mgn)
WTP-003 25:Mar-20 | 6:00 0.236 0074 038
[BBSW-01A Mar20 | 955 | MTHY | 463 A 0.013 69 2909 05 10 U
PASW-0S -Mar20 | 1020 | MTHY | 411 P 0.003 714 1523 0 10 U
PASW-0S D -Mar-; 10:30 MTHY 0.003 10 U
PASW-08 B -Mar-20 10:40 MTHY 0.001 U 10 U
\WTP-003 28-Apr-20 12:00 0.581 0.035 0.11
PASW-05 5-M_E¥-20 17:10 St 0.002 0.0081 0.0026 0.67. 5 7.1 1.5 239 7.52 61.2 7.6 10 U
PASW-11 -MEX-ZU 96 8.1 1.6 256 7.34 61.1 4.9
PASW-09 -MEX-ZU 96 407 P. 8.1 1.7 26 7.42 63.1 5.1
PASW-05 -MEX-ZU 96 6.2 1.4 20.4 7.46 50.6 5.6
PASW-04X -MEX-ZU 96 1.7_8| 6.3 1.4 20.8 7.31 50.4 5.7
PASW-1 -MEX-ZU 96 8.1 1.6 259 7.44 60.9 7.7
PASW-0¢ -Maz-ZU 96 387 P. 0.002 0.0103 9.8 0.0032 3.0 8. 1.7 26 7.48 63 8.2
PASW-0¢ D -May-20 96 8. 1.7 26
PASW-0¢ B -May-20 96 05U 05U 05U
PASW-0! -May-20 96 6. 1.4 19.8 7.25 50.7 83
PASW-04X -May-20 96 1.7?' 6.. 1.3 20 7.18 50.4 83
MCSW-01 -May-20 0.148 ** 0.40 0.013 0.1240 0.04 0.1000 0.04 0.28 14 5.1 4. 2 18. 7.05 62.4 4. 10U
'EBSW-O& -May-20 5.73 ** 0.003 0.0010 0.01 0.0074 0.10 0.57 1 14.0 4. 1. 15.. 6.81 373 2. 10U
BBSW-07A -May-20 9.15 ** 0.003 0.0045 0.1 0.0091 0.2 0.49 2 44.8 4. 1. 15. 6.88 379 2. 10U
WTP-003 -May-20 1.34 0.001 U 0.202 0.7 0.126 0.4 0.15 286 936.2 " 1 352 9.9 7. 10U
HGSW-01 12-May-20 S 0.0381 ** 0.018 0.2130 0.02 0.2790 0.03 043 9 0.8 1.8 J+ 13 9.6 6.68 388 5.1 10U
BBSW-07 12-May-20 S 8.50 ** 0.003 0.0367 0.8 0.0283 0.6 0.49 35 7279 17.4 28 549 7.27 136.7 29 10U
BBSW-05 -May-20 S 135 ** 0.006 0.0401 1.3 0.0285 0.9 0.39 29 954.3 143 26 46.2 7.32 1153 3.7 10U
BBSW-03 -May- S 16.2 ** 0.008 0.0389 1.5 0.0248 1.0 0.27 27 1068.8 126 24 41.2 7.27 105.8 48 10U
FSW-03 -May- S 29.3 0.003 0.0005 0.0 0.004 03 0.38 2 143.2 42 1.2 15.4 7.49 365 36 10U
FSW-02 -May- S 29.1 0.004 0.0007 0.0 0.0037 0.3 039 2 1423 42 1.2 15.6 7.29 376 41 10U
FINTDITCH -May- S 0.348 ** 0.196 7.00 6.0 0.0379 0.03 95.3 366 311.6 302 139 133 467 661.3 74 12
FSW-01 -May- S 0.260 ** 0.238 7.45 47 0.0184 0.01 111 402 255.7 312 141 136 5.57 688.4 74 13
FTTSW-01 -May- S 0.101 ** 0.065 372 0.92 0.0194 0.00 51.0 266 5.7 259 106 108 467 488.4 9.8 13
BBSW-02 -May-; S 444 0.007 0.0531 5.7 0.01 1.1 1.03 15 1616.6 7.7 1.7 26.3 6.67 70.1 53 10U
BBSW-01A -May-; S 53.8 ** 0.010 0.0554 73 0.0114 1.5 2 2 1 13 1711.2 74 1.8 27 15 35 74J 6.93 67.6 7 58 10 U
BBSW-01A D -May-; S 0.009 0.0634 0.011 1 2 1 13 76 1.8 26 15U 35 734 57 10 U
BBSW-01A B -May-; S 0.001 U 0.0001 U 0.0015 1U 1U 1U 1U 05U 05U 1U 4 05 U 58 J 10U 10 U
PASW-11 -May-; 96/S 0.001 0.0003 0.0014 0.5 3 76 15 249 7.26 59.2 58 18
PASW-09 -Maz-ZU 96/S 460 P 0.003 0.0099 111 0.0032 3.6 1 2 1U 4 4501.7 76 1.5 25 25 48 774 7.47 60.5 6.4 61 20
PASW-09 D -Maz-ZU 96/S 0.003 0.0103 0.0033 1 3 1U 4 6.9 1.6 25 25U 49 77J 52 18
PASW-09 B -Maz-ZU 96/S 0.001 U 0.0001 U 0.0004 U 1U 1U 1U 1U 05U 05U 1U 4 05 U 6J 10 U 10 U
1 W-C -Maz-ZU 0.003 0.0045 0.0042 05U 05U 0.5 U
PASW-05 -Maz-ZU 96 5.9 1.3 19.9 7.25 64.5 7.3
W-04 -Maz-ZU 96 1.% 5.9 1.2 19.8 7.13 64.5 75
PASW-11 -MEX-ZU 96 7.8 1.5 249 7.4 58.8 75
PASW-09 -MEX-ZU 96 460 P. I 0.003 0.0099 11.1 0.0035 3.9 7.8 1.6 39.5 7.4 60.5 78
PASW-05 -MEX-ZU 96 I 5.9 1.3 19.9 7.19 48.6 8.2
PASW-04X -MEX-ZU 96 1 aﬂ 5.9 1.3 19.4 7.13 48.3 8.2
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Table 2-2b
Table 2-2b: 2020 Surface Water Sampling Summary Tables / Total Constituents / Blackbird and Panther Creek (Date Sorted)
Staff Total**®
, i o Flow Gauge Arsenic Cobalt Copper Iron | Manganese | Potassium | Sodium | Chloride Sulfate Calcium _| Magnesium | Hardness | Alkalinity poc pH-Lab | pH-Field | Cond. Temp. s | Tss

Sampling Location Date Time | Event . Wat Conc. (malL] — T ™ Conc, |

(cts) ety [Cleanon lovat=] Cone. | Load | Conc. | Load | Conc. Conc. Conc. Conc. Conc. conc. | Load | conc. Conc. ma | conc.mgny| SO pHunt | pHumit | sem | wegcy | Come: | Sone.

vel (1) 0.01 mg® (mg/lL) | (kg/day)| (mg/L) |(kg/day)| (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (kg/day) | (mg/L) (mg/L) CaCo,/L) ) (mg/L) (mg/L) [ (mg/L)
PASW-11 3 May-20 % 78 1.6 254 754 595 4
PASW-09 3 May-20 % 443 P 79 1.7 26 7.63 616 42
PASW-05 3 May-20 % 59 13 199 7.42 487 41
PASW-04X 3 May-20 %6 1.90 59 1. 5 7.48 484 41
PASW-1 3 May-20 %6 78 1. 752 595 68
PASW-OS 3 May-20 %6 422 P 0.002 0.0096 99 | 00029 3.0 78 1. 756 60.9 6
PASW-0C D[ 13-May-20 %6 77 1.
PASW-0S B 13-May-20 %6 05U 05U 05U
PASW: 3-May-20 %6 59 1. 19 741 489 67
PASW-04X 5-May-20 96 1.86 59 [ 196 734 486 734
PASW-1T May-20 %6 1. 26.1 7.2 608
PASW-09 +-May-20 % 392 P X 1. 26.7 73: 62.9 3.
PASW-05 May-20 %6 1. 20.1 722 487 4.
PASW-04X -May-20 % 1.80] 5. 1. 19.7 7.1 496 4
PASW-1 May-20 96 7. 1. 26.2 761 60.4 5.
PASW-0¢ 14-May-20 % 387 P 0.003 00110 104 | 0.0039 37 8 1.6 26.7 7.45 628 59
PASW-0S D[ 14-May-20 %6 8 1.6 266
PASW-0S B | 14-May-20 %6 05U 05U 05U
PASW-05 4-May-20 % 6 1.3 20.2 7.4 505 62
PASW-04X 4-May-20 96 1.78 6 1.3 20.1 7.38 49.9 63
PASW-C 4-May-20 0.004 0.0048 0.0048 05U 05U 05U
[BBSW-01A 25-May-20 | 1410 | MTHY | 420P 110 0.007 7.29 59.3 96 10U
PASW-09 25-May-20 | 1425 | MTHY | 358 P 584 0.002 7.59 635 85 10U
PASW-05 26-May-20 | 13:50 s 0.002 0.0057 0.0022 054 2 62 1.3 20.7 7.19 8.1 82 10
WTP-003 27-May-20 | 9:30 0221 0036 0.05
BBMW-CTRL 27-May-20 | 14555 0.004 0.0046 0.0044 05 U 05U 05U
WTP-003 24-Jun20 | 10.00 0.154 0053 0.08
BBSW-01A Jun-20 | 1400 | MTHY | 180 P 0.009 7.43 754 1165 10U
PASW-09 Jun-20 | 1420 | MTHY | 270 P 0.002 7.93 66.2 1085 10U
PASW- D[ 27-un20 | 1430 | MTHY 0.002 10U
PASW-0: B| 27-Jun20 | 14:40 | MTHY 0.001 U 10U
WTP-003 21020 | 12:00 0.143 0049 0.08 J+
[BBSW-0TA 4-Juk20 | 1600 | MTHY 0.008 7.21 137 18.1 100
PASW-09 4-Jul20 | 16:20 | MTHY | 956 P 295 0.002 772 883 1423 10U
PASW-09 D[ 24Ju-20 | 16:30 | MTHY 0.002 10U
PASW-09 B| 24-Jul20 | 16:40 | MTHY 0.001 U 10U
[BBSW-01A Aug20 | 15:00 HY 0.007 713 1853 18.18 10U
PASW-0¢ -Aug-20 | 15:20 HY | 558 P 0.002 767 1014 14.79 10U
PASW-0S D[ 19-Aug20 | 1530 HY 0.002 10U
PASW-0S B 19-Aug-20 | 15:40 HY 0.001 U 10U
2
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Table 2-2b
Table 2-2b: 2020 Surface Water Sampling Summary Tables / Total Constituents / Blackbird and Panther Creek (Date Sorted)
Staff Total**®
Arsenic Cobalt Copper Iron Manganese | Potassium Sodium Chloride Sulfate Calcium | Magnesium | Hardness Alkali Doc H-Lab H-Field Cond, Temp. TDS TSS
Sampling Location' | Date Time | Event? 7:"":: e —gone ) { Manganese | Potassium | Sodium | Magnesium _Hardness | Alkalinity pH pH-Field emp.
Lottty [ Cloanop Levei=| Cone: | Load | Conc. | Load | Conc. Conc. Conc. Conc. Conc. Conc. | Load | Conc. Conc. mg | conc.@mgny|  Cone: pHunt | pHumt | wsem) | @egg) | Som | Sonc
L 0.01 mg/L® (mg/lL) | (kg/day)| (mg/L) |(kg/day)| (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (kg/day) | (mg/L) (mg/L) CaCo,/L) ) (mg/L) (mg/L) [ (mg/L)
WTP-003 26-Aug-20 12:30 0.083 0.038 0.11
PASW-05 9-Sep-20 14:00 S 715 * 0.002 0.0112 20 0.0007 0.1 0.12 8 1400.0 1.9 25 39.8 7.75 67.2 72 ou
PASW-04X 9-Sep-20 15:00 St 76.7 ** 0.002 0.0094 1.8 0.0012 0.2 2 S 1U 8 1500.8 116 23 38 4 1.7 82J 7.75 66.9 7.19 72 ou
PASW-C 9Sep20 | 1510 0.003 0.0054 0.0053 05U 05U 05U
[BBSW-01A 16-Sep20 | 850 | MTHY. 0.006 7.32 1449 12.93 10U
PASW-09 16-Sep20 | 040 | MTHY | 413 P 0.002 7.56 975 976 10U
WTP-003 23-Sep20 | 10,00 0.080 0034 0.08 J+
PASW-05 28-Sep20 | 1400 | s° 670 0.003 00121 20 | 00008U | 0. 01 J+ 9 | 14749 117 25 395 81 1017 107 10U
PASW-04X 26-Sep20 | 1455 | & 708 0.002 00104 18 | 00015 03 2 5 1 8 | 13852 1.9 24 38 2 17 8 J 8.16 1002 107 75 10U
PASW-C 28-Sep20 | 1506 0.004 00537 0.0037 05U 05U 05U
[BBSW-01A 26-0ct20 | 830 | MTHY 0.008 7.52 137.3 0 10U
BBSW-01A D| 26-Oct-20 8:40 MTHY 0.007 10U
BBSW-01A B| 26-Oct20 | 850 | MTHY 0.001 U
PASW-09 26-0ct20 | 9:00 | MTHY 0.002 767 1214 01 10U
WTP-003 28-Oct20 | 10.00 0420 0026 0.10
BBSW-01A 16-Nov-20 | 1030 | MTHY 0.007 7.48 131.2 0 10U
PASW-09 16-Nov-20 | 11:00 | MTHY 0.001 762 116.3 0.1 10U
PASW-09 D| 16-Nov-20 11:10 MTHY 0.001 1ou
PASW-09 B| 16-Nov-20 11:20 MTHY 0.001 U 1ou
\WTP-003 24-Nov-20 12:00 0113 0.022 0.10
WTP-003 1-Dec-20 12:30 0.114 0.019 0.07
Notes:
1. Sample Codes:
Sample names with a 'B'flag are blank samples.
Sample names with a ‘D' flag are duplicate samples.
Sample names with a 'C' suffix are control standards.
2. Event codes:
"96": 96-hr sampling events
“MTHY": Monthly sampling events
'S": Synoptic sampling events
ynoptic sampling events for Big Deer Creek, See Tables 2-2e-h
"96/S": Synoptic event sampled concurrently with 96-hr event
3. The dissolved concentrations of some metals (i.e. cobalt) are often higher than the total concentrations. This is likely because the metals are present almost entirely in the dissolved form and the |
4. Qualifiers:
U - Concentration below reporting limits.
J - The result is an estimated quantity due to a quality control deficiency.
J+ - The result is an estimated quantity, but the result may be biased high.
5. Loading Calculations:
Load (kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
6. Total arsenic surface water quality cleanup level = 0.010 mg/L (Panther Creek and Blackbird Creek). Exceedances are indicated by light orange shaded cells.
7. " indicates that flow measurements were recorded by Hach 950 Marsh McBirney flow meter instead of from USGS stations at either BBSW-02 or PASW-09.
8. 'P' indicates that the flow measurements are flagged as provisional for publication on the USGS website at the writing of this report.
Values are reported as whole numbers with no significant figures.
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Table 2-2c: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Blackbird and Panther Creek (Location Sorted)

- e
cuwas | cuwas Staff Dissolved n
Acute | Chronic Arsenic Cobalt Copper Iron__| Manganese
Sampling Location’ Date Time | Event! g T [Flow(cts) | Gaude Sonc oD o renganese
‘CM‘/i) ‘CC‘/:L) . vele('ﬂ) Cone. (o el Load Conc. Load Conc. Conc.
mg mg e =
(mg/L) 0.086 mg/L (kg/day) [ (mg/L) | (kg/day)( (mg/L) (mg/L)
BBMW-CTRL 27-Nay-20 | 1455 0.003 0.0045 0.0045
BBSW-01A 6-Mar20 | 955 | MTHY 463 A 0001
May20 | 1220 | s 558 = 0,007 00520 684 0.0092 J 21
May20 | 1235 | s 0,004 J 0.0575 0,0066 J
May20 | 1245 | s 0,001 U 0.0001 U 0.0003 U
25:May20 | 1410 | MTHY 20p 10| 0005
27-Jun20 | 1400 | MTHY 190 P 0,007
24u20 | 16:00 | MTHY 0,002
-Aug20 | 1500 | MTHY 0.001
-Sep20 | 850 | MTHY 0.001 U
500120 | 830 | MTHY 0.001
50020 | 840 | MTHY 0.001
50020 | 850 | MTHY 0.001 U
16-Nov-20 | 10:30 | MTHY 0.001
T2May20 | 1185 | S a1 0.005 00511551 0.0073 079 o6
ToMay20 | 1020 | s 162 0.007 00570146 0.0200 ors] _oor
ToMay20 | 1006 | 55 0.005 0040|112 00167 [
T2May20 | 950 5 550 0.002 00207 _[062 0.0105 02| oo04
BBSW-07A T2May20 | 915 5 915~ 0.001 00035 __[0.08 0.0055 012 o006
Iﬁsw-os T2May20 | 900 s 573 0.001 U 00002 __[0.00 0.0026 004|006
HGSW-01 T2May20 | 935 s 00381 = 0.017 02020 002 0.2430 002|020
[Mcsw-o1 ToNay20 | 845 s 0148 - 040 o011 01210004 0.0011 0.03] 010
PASW-04X Ti-May20 | 1125 | 96 | 00046 | 00035 78] 0.0051 0.0019
PASW-04X T1-May-20 | 1520 | 6 | 00046 | 00035 1.78 0.0048 0.0020
PASW-04X 2May20 | 1440 | o6 | 00046 | o0.003 68] 0.0044 0.0019
PASW-04X 2May20 | 1710 | 96 | 00046 | o0.003 58] 0.0043 0.0020
PASW-04X 3May20 | 040 | o6 | 00046 | o0.003 o0} 0.0046 0.0019
PASW-04X 3May20 | 1520 | o6 | 00046 | o0.003 66} 0.0044 0.0018
PASW-04X 4May20 | 050 | o6 | oooa6 | o0.003 . 0.0048 0.0018
PASW-04X 4May20 | 1530 | o6 | 00046 | o0.003 78] 0.0048 0.0021
PASW-04X 65ep20 | 1500 | & | 00088 | 00050 767 0001 00100 _[1.88 0.0009 0.17]
PASW-04X 28:5ep20 | 1455 | & | 00068 | 00050 708 0.002 00097 _[1.68 0.0010 0.17]
PASW-05 5May20 | 1710 | & | ooo% | oooss 0002 0.0061 0.0021 014
PASW-05 %6 | 000%6 | 00035 0.0052 0.0017
PASW. %6 | 000%6 | 00035 0.0050 0.0018
PASW. %6 | 00046 | 00035 0.0047 0.0018
PASW. o6 | 00046 | 00035 0.0045 0.0019
PASW. %6 | 00046 | 00035 0.0048 0.0017
PASW-0E 9% | 00046 | 00035 0.0045 0.0017
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Table 2-2c: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Blackbird and Panther Creek (Location Sorted)

culwas | cuiwas Staff Dissolved*"*
Sampling Location' Date Time | Eventt | AUt | CMONC gy oy Gauge | Arseme | Copal Copper’ Iron | Manganese |
(cmey (ccey Water conc. e Load Conc. Load Conc. Conc.
mglL mglL el ® ] gy | et |taiday) | mgl) | (kgiday)| o) | (mgi)
PASW-0! 14-May-20 9:30 96 0.0046 0.0035 0.0050 0.0016
PASW-0! 14-May-20 15:10 96 0.0046 0.0035 0.0047 0.0017
PASW-0! 26-May-20 13:50 S* 0.0046 0.0035 0.001 0.0042 0.0014 0.12
PASW-0S 9-Sep-20 14:00 S* 0.0071 0.0052 715 * 0.002 0.0119 2.08 0.0005 0.09] 0.04
PASW-05 28-Sep-20 14:00 S* 0.0071 0.0051 67.0 * 0.002 0.0112 1.84 0.0005 0.08| 0.03 U
PASW-0¢ 6-Mar-20 MTHY 411 P 0.001
PASW-0¢ D 6-Mar-20 MTHY 0.001
PASW-0¢ B 6-Mar-20 MTHY 0.001 U
PASW-0¢ -Max-ZD 96 0.0048 0.0036 407 P. 0.0081 8.07 0.0019 1.89]
PASW-0¢ -Max-ZO 96 0.0048 0.0036 387 P 0.001 0.0079 7.48 0.0018 1.70
PASW-0¢ D -Max-ZU 96 0.0048 0.0036 0.0079 0.0019
PASW-0¢ B -Max-ZO 96 0.0001 U 0.0003 U
PASW-0¢ -Max-ZO 96/S 0.0046 0.0035 460 P. 0.001 0.0072 8.10 0.0017 1.91
PASW-0 D -Max-ZO 96/S 0.0046 0.0035 0.001 0.0073 0.0016
PASW-0 B -Max-ZU 96/S 0.001 U 0.0001 U 0.0003 U
PASW-0 -Max-ZU 96 0.0071 0.0051 460 P. 0.001 0.0076 8.55 0.0019 2.14
PASW-0: -MaX-ZO 96 0.0048 0.0036 443 P 0.0083 9.00 0.0018 1.95
PASW-0! -MBX-ZO 96 0.0047 0.0035 422 P 0.001 0.0080 8.26 0.0018 |.a
PASW-0 D -MBX-ZO 96 0.0047 0.0036 0.0079 0.0018
PASW-0! B -MaX-ZO 96 0.0001 U 0.0012 |
PASW-0¢ 4—Maz-20 96 0.0049 0.0037 392 P 0.0091 8.73 .0020 1.%‘
PASW-0¢ 4-May-20 96 0.0049 0.0037 387 P 0.001 0.0084 7.95 .0018 1.70)
PASW-0¢ D| 14-May-20 96 0.0049 0.0037 0.0085 .0020
PASW-0¢ B 4-May-20 96 0.0001 U .0003 U
PASW-0¢ -May-20 HY 358 P 5.84] 0.002
PASW-0¢ -Jun-20 HY 270 P 0.00
PASW-0¢ D -Jun-20 HY 0.00
PASW-0¢ B -Jun-20 HY 0.001 U
PASW-0¢ 4-Jul-20 HY 95.6 P 4.95] 0.00
PASW-0¢ D 4-Jul-20 HY 0.00
PASW-0¢ B 4-Jul-20 HY 0.001 U
PASW-0¢ 19-Aug-20 B HY 55.8 P 0.00
PASW-0¢ D| 19-Aug-20 15:30 MTHY 0.001
PASW-0¢ B| 19-Aug-20 15:40 MTI 0.001 U
PASW-0¢ 16-Sep-20 9:10 MTHY 413 P 0.001
PASW-0¢ 26-Oct-20 9:00 MTHY 0.002
PASW-0¢ 16-Nov- 11:00 MTHY 0.001 U
PASW-0¢ D| 16-Nov-: 11:10 MTHY 0.001 U
PASW-0¢ B| 16-Nov-: 11:20 MTHY 0.001 U
PASW-11 -May-20 10:20 96 0.0047 0.0035 0.0002 0.0008
PASW-11 -May-20 14:15 96 0.0048 0.0036 0.0002 0.0009
PASW-11 -May-20 12:55 96/S 0.0046 0.0035 0.001 U 0.0002 0.0007 0.11
PASW-11 -May-20 16:00 96 0.0046 0.0035 0.0002 0.0009
PASW- -Max-ZU 8:30 96 0.0047 0.0035 0.0002 0.0009
PASW- -Max-ZU 14:00 96 0.0046 0.0035 0.0002 0.0008
PASW- 4—Max-20 35 96 0.0048 0.0036 0.0002 0.0009
PASW- 4—Max-20 14:00 96 0.0048 0.0036 0.0003 0.0010
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Table 2-2c: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Blackbird and Panther Creek (Location Sorted)

- s
cumwas | cuiwas staff Dissolved n
Acute Chronic Arsenic Cobalt Copper’ Iron Manganese
Sampling Location’ Date | Time | Event’ g T [Flow(cts) | Gaude Sonc oD °Fp rendanese,
(CM‘/i) (CC‘/:L) Leve“‘('m Cone. (o el Load | Conc. | Load | Gonc. Conc.
mg mg
(mg/L) 0.086 mg/L (kg/day) [ (mg/L) | (kg/day)| (mglL) (mg/L)
PASW-C 12-May-20 | 1355 0.003 0.0044 0.0044
PASW-C 14-May-20 | 15.40 0.003 0.0046 0.0047
PASW-C 9-Sep-20 1510 0.003 0.0044 0.0043
PASW-C 28-Sep-20 15:.05 0.004 0.0548 0.0032
\WFINTDITCH 12-May-20 11:10 S 0.348 ** 0.176 6.68 5.69 0.0360 0.03 90.6
WFSW-01 12-May-20 11:25 S 0.260 ** 0.212 7.50 4.77 0.0145 0.01 111.0
\WFSW-02 12-May-20 11:00 S 29.1 ** 0.003 0.0004 0.03 0.0026 0.1% 0.07
\WFSW-03 12-May-20 10:40 S 29.3 ** 0.003 0.0003 0.02 0.0031 O.QI 0.13
WFTTSW-01 12-May-20 11:35 S 0.101 ** 0.055 3.53 0.87 0.0194 O.M 47.2
[WTP-003 25Mar-20 | _8:00 0.180 0.005 003 U
[WTP-003 28-Apr-20 12:00 0.560 0.012 0.03 U
[WTP-003 12-May-20 9:25 S 1.34 0.001 U 0.167 0.55 0.009 0.03) 0.03 U
[WTP-003 27-May-20 9:30 0.208 0.010 0.03 U
[WTP-003 4-Jun-20 10:00 0.142 0.011 0.03 U
[WTP-003 1-Jul-20 12:00 0.124 0.009 0.04
[WTP-003 -Aug-20 12:30 0.079 .019 .10
[WTP-003 -Sep-20 10:00 0.084 .012 .04
[WTP-003 6-0ct20 | 10:00 0.110 011 .03 U
[WTP-003 4Nov-20 | 1200 0.108 005 .03 U
WTP-003 1-Dec20 | 1230 0,105 006 .03 U
Notes:

1. Sample Codes:
Sample names with a'B' flag are blank samples.
Sample names with a'D' flag are duplicate samples.
Sample names with a'C' suffix are control standards.
2. Event codes:
"96": 96-hr sampling events
"MTHY": Monthly sampling events
*S": Synoptic sampling events
*$*; Synoptic sampling events for Big Deer Creek, See Tables 2-2e-h
"96/S": Synoptic event sampled concurrently with 96-hr event
3, Copper Idaho Water Qualty Standards (Cu IWQS) calculated using hardness based formulas:
Acute Cu IWQS (CMC) gl = &([0.9422"In(hardness)}-1.464)0.96
Chronic CulWQS (CCC) g/l = &([0.8545"In(hardness)]-1.465)"0.96
4. The dissolved concentrations of some metals (i.. cobalt) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
5. Qualifiers:
U - Concentration below reporting limits.
J - The resultis an estimated quantity due to a quality control deficiency.
6. Loading Calculations:
Load (Kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
7. -There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Panther Creek). This cleanup level does not apply to the Blackbird Creek.
8. indicates that flow measurements were recorded by Hach 950 Marsh McBirney flow meter instead of from USGS stations at either BBSW-02 or PASW-09.
9. 'P' indicates that the flow measurements are flagged as provisional for publication on the USGS website at the writing of this repot.
Values are reported as whole numbers with no significant figures.
10. There were no exceedances of the dissolved copper CCC or CMC.
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Table 2-2d
Table 2-2d: 2020 Surface Water Sampling Summary Tables / Total Constituents / Blackbird and Panther Creek (Location Sorted)
statf Total***
Arsenic Cobalt Copper Iron Manganese | Potassium Sodium Chloride Sulfate Calcium Magnesium | Hardness Alkal y DoC H-Lab pH-Fi Id Cond. Temp. TDS TSS
Sampling Location' Date Time | Event? r:?:: 37;3: [Conc.mg) |, Tond - Loma s < —c —c < s on < c ™ Conc. | s = 1 _c _C
Cleanup Level = -onc. .0at :onc. .0a -onc. onc. onc. onc. onc. -onc. .oa onc. onc. Ci . JL) -onc. H Unit H Unit S/ deg C onc. -onc.
el | gt | Mo |Ggidan | mol) |Ggiday)| mgl) | mgt) | mgl) | (mgl) | (mgl) | (mgh) |Ggiday)| (mgl) | (mot) camey [C7 ™IV gy | PHUMt | pHUnE | siem) ] (0090 | g | (mgi)
BBMW-CTRL 27-@-20 14:55 0.004 0.0046 0.0044 0.5 U 05U 05U
A 6-Mar-20 9:55 MTHY 463 A 0.013 6.9 290.9 0.5 10 U
A -May-20 12:20 S 53.8 * 0.010 0.0554 7.3 0.0114 1.5 2 2 1 13 1711.2 7.4 1.8 27 15 3.5 74J 6.93 67.6 7 58 10 U
A D -May-20 12:35 S 0.009 0.0634 0.011 1 2 1 13 76 1.8 26 15 U 35 73J 57 ou
A B -May-20 12:45 S 0.001 U 0.0001 U 0.0015 1U 1U 1U 1U 0.5 U 05U 1U 4 05U 58 J 10 U 10 U
A -May-20 14:10 MTHY 420P 1.10] 0.007 7.29 59.3 9.6 10 U
A -Jun-20 14:00 MTHY 19.0 P 0.009 743 754 11.65 10 U
A 4-Jul-20 16:00 MTHY 0.008 7.21 137 18.1 10 U
A -Aug-20 15:00 MTHY 0.007 713 1853 18.18 10U
A -Sep-20 8:50 MTHY 0.006 7.32 1449 12.93 10U
A 5-Oct-20 8:30 HY .008 7.52 137.3 0 10 U
A D 5-Oct-20 8:40 HY .007. 10U
A B 5-Oct-20 8:50 HY .001 U
A 5-Nov-20 10:30 HY .007. 7.48 131.2 0 10U
BBSW-02 12-May-20 11:55 S 441 0.007. 0.0531 5.7 0.01 1.1 1.03 15 1616.6 7.7 1.7 263 6.67 701 5.3 10U
BBSW-03 12-May-20 10:20 S 16.2 ** 0.008 0.0389 1.5 0.0248 1.0 0.27 27 1068.8 12.6 24 412 7.27 105.8 4.8 10U
BBSW-05 12-May-20 10:05 S 135 0.006 0.0401 1.3 0.0285 0.9 0.39 29 954.3 14.3 26 46.2 7.32 1153 3.7 10U
BBSW-07 12-May-20 9:50 S 8.50 " 0.003 0.0367 0.8 0.0283 0.6 0.49 35 7278 17.4 2.8 549 7.27 136.7 29 10U
BBSW-07A 12-May-20 9:15 S 9.15 ™ 0.003 0.0045 0.1 0.0091 0.2 0.49 2 448 4.1 1.2 15.1 6.88 379 23 10U
BBSW-08 12-May-20 9:00 S 573 ™ 0.003 0.0010 0.01 0.0074 0.10 0.57 1 14.0 4.1 12 15.2 6.81 373 21 10U
HGSW-01 12-May-20 9:35 S 0.0381 ** 0.018 0.2130 0.02 0.2790 0.03 0.43 9 08 1.8 J+ 13 9.6 6.68 38.8 5.1 10U
MCSW-01 12-May-20 8:45 S 0.148 ** 0.40] 0.013 0.1240 0.04 0.1000 0.04 0.28 14 5.4 41 2.0 18.3 7.05 62.4 48 ou
PASW-04X -May-20 11:25 96 7! 6.3 1.4 208 731 50.4 5.7
PASW-04X -May-20 15:20 96 7! 6.2 1.3 20 7.18 50.4 8.3
PASW-04X -May-20 14:40 96 88 5.9 1.2 19.8 713 64.5 75
PASW- -May-20 17:10 96 .88 5.9 1.3 19.4 713 483 8.2
PASW-04 -May-20 9:40 96 Qﬁ 5.9 1.3 195 7.48 484 41
PASW-04 -May-20 15:20 96 .86 5.9 1.2 19.6 7.34 48.6 7.34
PASW-04 4-May-20 9:50 96 80 5.9 1.2 19.7 719 49.6 41
PASW-04 4—@- 0 15:30 96 .78 6 1.3 20.1 7.38 49.9 6.3
V- 9-Sep-20 15:00 St 76.7 ** 0.002 0.0094 1.8 0.0012 0.2 2 5 1U 8 1500.8 11.6 23 38 41 1.7 8.2J 7.75 66.9 7.19 72 10 U
PASW-04 23-5_99—20 14:55 S* 70.8 ** 0.002 0.0104 1.8 0.0015 0.3 2 5 1 8 1385.2 11.9 24 38 42 1.7 8J 8.16 100.2 10.7 75 10 U
PASW-0E S-ME!-ZU 17:10 S* 0.002 0.0081 0.0026 0.67 5 71 1.5 239 7.52 61.2 76 ou
PASW-0E -May-20 11:05 96 6.2 1.4 20.4 7.46 50.6 5.6
PASW-0E -May-20 15:00 96 6.2 1.4 19.8 7.25 50.7 8.3
PASW-0E -May-20 14:30 96 .. 1. 19.6 7.25 64.5 7.3
PASW-0E -May-20 16:50 96 . 1. 19. 7.19 48.6 8.2
PASW-0! -May-20 9:20 96 X 1. 19. 7.42 48.7 4.1
PASW-0 -May-20 15:00 96 1 1 741 489 6.7

(> GOLDER 1



February 2021

Table 2-2d: 2020 Surface Water Sampling Summary Tables / Total Constituents / Blackbird and Panther Creek (Location Sorted)

943-1595-011.3066

Table 2-2d

statf Total***
Sampling Location Date Time Event? r:?sv: 37;:3: ﬁ&)_ - Cobalt — - Copper — cllon Ma;ganesa Po::assinm S:dilln C(l:llolide - Sulfate — C:lcilln Macgnes ium Hacr:::.ss Alkalinity :OC pH-Lab pH-Field Cond. Temp. CTDS CTSS
= -onc. .0at :onc. .0a -onc. onc. onc. onc. onc. -onc. .oa onc. onc. -onc. ” ” onc. -onc.
Level (f) C"’::,‘:":n"qz:?' T mod) |egsay| o) [egday| mot) | mon) | o) | me) | men) | o0 |egdayn| mor) | o) | o009 |00 MIN] mgu) | PHUM | pHUNC ] slem) | €egC) | gy | mgn)
PASW-05 14-May-20 9:30 96 6 1.2 20.1 7.22 48.7 4.1
PASW-05 14-May-20 15:10 96 6 13 20.2 74 50.5 6.2
PASW-05 26-May-20 13:50 St 0.002 0.0057 0.0022 0.54 2 6.2 1.3 20.7 7.19 48.1 8.2 10
PASW-05 9-Sep-20 14:00 St 71.5 " 0.002 0.0112 2.0 0.0007 0.1 0.12 8 1400.0 11.9 25 39.8 775 67.2 72 1ou
PASW-05 28-Sep-20 14:00 S* 67.0 ** 0.003 0.0121 2.0 0.0008 U 0.1 0.1 J+ 9 14749 1.7 25 39.5 8.1 101.7 10.7. ou
PASW-0¢ 6-Mar-20 10:20 MTHY 41.1 P 0.003 7.14 152.3 0 1ou
PASW-0¢ D 6-Mar-20 10:30 MTHY 0.003 1ou
PASW-0¢ B 6-Mar-20 10:40 MTHY 0.001 U 1ou
PASW-0¢ -May-20 10:40 96 407 P 8.1 1.7 26 7.42 63.1 5.1
PASW-0¢ -May-20 14:35 96 387 P 0.002 0.0103 9.8 0.0032 3.0 8.2 1.7 26 7.48 63 8.2
PASW-0¢ D -May-20 14:45 96 8. 1.7 2
PASW-0¢ B -May-20 14:55 96 0.5 U 05U 05U
PASW-0¢ -May-20 13:15 96/S 460 P .003 .0099 1.1 0.0032 3.6 1 2 1U 4 4501.7 7. 1. 2 25 48 7.7 7.47 60.5 6.4 61 20
PASW-0¢ D -May-20 13:30 96/S .003 .0103 0.0033 1 3 1U 4 1. 2 25U 49 7.7 52 18
PASW-0¢ B -May-20 13:45 96/S .001 U .0001 U 0.0004 U 1U 1U 1U 1 u 05U Y] 4 05U 6J 10U 10U
PASW-0¢ -May-20 16:20 96 460 P .003 .0099 1.1 0.0035 3.9 1. 39.! 7.4 60.5 7.8
PASW-0¢ -May-20 8:50 443 P 1. 2 7.63 616 4.2
PASW-0¢ -May-20 14:20 422 P 0.002 0.0096 9.9 0.0029 3.0 1.6 25. 7.56 60.9 6
PASW-0¢ D -May-20 14:30 1.5 25
PASW-0¢ B -May-20 14:40 .5 U 05U 05U
PASW-09 14-May-20 8:55 96 392 P 8.1 1.6 267 7.32 629 3.2
PASW-09 14-May-20 14:20 96 387 P 0.003 0.0110 10.4 0.0039 3.7 8 1.6 267 7.45 62.8 5.9
PASW-09 D| 14-May-20 14:30 96 8 1.6 266
PASW-0¢ B| 14-May-20 14:40 96 05U 05U 05U
PASW-0¢ 25-May- 14:25 MTHY 358 P 5.84f 0.002 7.59 635 8.5 10U
PASW-0¢ 7-Jun- 14:20 MTHY 270 P 0.002 7.93 66.2 10.85 10U
PASW-0¢ D 7-Jun- 14:30 MTHY 0.002 10U
PASW-0¢ B 7-Jun- 14:40 MTHY 0.001 U 10U
PASW-0¢ 4-Jul-20 16:20 MTHY 95.6 P 4.95) 0.002 772 88.3 14.23 ou
PASW-0¢ D 4-Jul-20 16:30 MTHY 0.002 ou
PASW-09 B 4-Jul-20 16:40 MTHY 0.001 U ou
PASW-09 -Aug-20 15:20 MTHY 55.8 P 0.002 767 101.4 14.79 ou
PASW-09 D -Aug-20 15:30 MTHY 0.002 ou
PASW-09 B -Aug-20 15:40 MTHY 0.001 U 10ou
PASW-0¢ -Sep-20 9:10 MTHY 413 P 0.002 7.56 975 9.76 10U
PASW-0¢ 26-Oct-20 9:00 MTHY 0.002 767 121.4 0.1 10U
PASW-0¢ 16-Nov-20 11:00 MTHY 0.001 7.62 116.3 -0.1 10U
PASW-0¢ D[ 16-Nov-20 11:10 MTHY 0.001 10U
PASW-0¢ B| 16-Nov-: 11:20 MTHY 0.001 U ou
PASW- -May-20 10:20 96 8.1 1.6 256 7.34 61.1 49
PASW- -May-20 14:15 96 8.1 1.6 259 7.44 60.9 7.7
PASW- -May-20 12:55 96/S 0.001 0.0003 0.0014 05 3 76 1.5 249 7.26 59.2 5.8 18
PASW- -May-20 16:00 96 78 1.5 249 74 58.8 75
PASW- -May-20 8:30 96 78 1.6 254 7.54 59.5 4
PASW- -May-20 14:00 96 78 1.6 251 7.52 59.5 6.8
PASW- 4-May-20 8:35 96 8 1.5 26.1 7.26 60.8 3
PASW- 4-May-20 14:.00 96 79 1.6 262 7.61 60.4 5.6
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February 2021
Table 2-2d
Table 2-2d: 2020 Surface Water Sampling Summary Tables / Total Constituents / Blackbird and Panther Creek (Location Sorted)
statf Total***
Arsenic Cobalt Copper Iron Manganese | Potassium Sodium Chloride Sulfate Calcium | Magnesium | Hardness Alkal Doc H-Lab H-Field Cond. Temp. TDS TSS
Sampling Location' Date Time | Event’ r:?:: (\sﬂaa:g: Gonc. (mg/l rianganese | Polassium L Sedium e S B pH: pH-Field | Cond. | Temp. | TDS | TSS |
Level (f Cleanu.p Tevel= Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. mg Conc. (mglL) Conc. PH Unit PH Unit (uS/em) (deg ©) Conc. Conc.
evel (ft) 0.01ma/L® (mg/L) | (kg/day)| (mglL) | (kg/day)( (mg/L) (mg/L) (mg/L) (mg/L) (mgiL) (mg/L) | (kg/day) | (mgiL) mall) | caco,n) i} (mglL) (mgiL) | (mgiL)
PASW-C 12-May-20 13:55 0.003 0.0045 0.0042 0.5 U 05U 05U
PASW-C 14-May-20 15:40 0.004 0.0048 0.0048 0.5 U 05U 05U
PASW-C 9-Sep-20 15:10 0.003 0.0054 0.0053 0.5 U 05U 05U
PASW-C 28-Sep-20 15.05 0.004 0.0537 0.0037 0.5 U 05U 05U
WFINTDITCH 12-May-20 11:10 S 0.348 ** 0.196 7.00 6.0 0.0379 0.03 95.3 366 311.6 30.2 13.9 133 4.67 661.3 7.4 12
\WFSW-01 12-May-20 11:25 S 0.260 ** 0.238 7.45 4.7 0.0184 0.01 111 402 255.7 31.2 14.1 136 5.57 688.4 7.4 13
\WFSW-02 12-May-20 11:00 S 291 ** 0.004 0.0007 0.0 0.0037 0.3 0.39 2 142.3 4.2 1.2 15.6 7.29 37.6 4.1 10U
\WFSW-03 12-May-20 10:40 S 29.3 ** 0.003 0.0005 0.0 0.004 0.3 0.38 2 143.2 42 1.2 15.4 7.49 36.5 3.6 10U
WFTTSW-01 12-May-20 11:35 S 0.101 ** 0.065 3.72 0.92 0.0194 0.00 51.0 266 65.7 25.9 10.6 108 4.67 488.4 9.8 13
W 26-Mar-20 | 8:00 236 0074 .38
[WT 28-Apr-20 12:00 .581 0.035 .1
[WT 12-May-20 9:25 S 1.34 0.001 U .202 0.7 0.126 0.4 Al 286 936.2 116 15 352 9.9 7.6 10U
[WT 27-May-20 9:30 .221 0.036 .05
ﬁ 24-Jun-20 10:00 .154 0.053 .08
WT 21-Jul-20 12:00 .143 0.049 .08 J+
WT 26-Aug-20 12:30 0.083 0.038 0.11
WT 23-Sep-20 10:00 0.080 0.034 0.08 J+
WT 28-Oct-20 10:00 0.120 0.026 0.10
WT 24-Nov-20 12:00 0.113 0.022 0.10
WT 1-Dec-20 12:30 0.114 0.019 0.07
Notes:
1. Sample Codes:
‘Sample names with a ‘B flag are blank samples.
Sample names viith a D' flag are duplicate samples.
Sample names with a 'C' suffix are control standards.
2. Event codes:
"96": 96-hr sampling events.
"MTHY": Monthly sampling events
*S": Synoptic sampling events
*§*": Synoptic sampling events for Big Deer Creek, See Tables 2-2e-h
"96/S": Synoptic event sampled concurrently with 96-hr event
3. The dissolved concentrations of some metals (i.e. cobalt) are often higher than the total concentrations. This is likely because the metals are present almost entirely in the dissolved form and the low:
4. Qualfiers:
U - Concentration below reporting limits.
J - The result is an estimated quantity due to a quality control deficiency.
J+ - The result is an estimated quantity, but the result may be biased high.
5. Loading Calculations:
Load (kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
6. Total arsenic surface water quality cleanup level = 0.010 mg/L (Panther Creek and Blackbird Creek). Exceedances are indicated by light orange shaded cells.
7.** indicates that flow measurements were recorded by Hach 950 Marsh McBirney flow meter instead of from USGS stations at either BBSW-02 or PASW-09.
8. P indicates that the flow measurements are flagged as provisional for publication on the USGS website at the writing of this report.
Values are reported as whole numbers with no significant figures.
3
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Table 2-2e

Table 2-2e: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Date Sorted)

cuwas | culwas Staff Dissolved'®? .
i " . ,| Acute | chronic Gauge | _Arsenic Cobalt Copper’ tron | Manganese
sampling Location' | Date Time Bt ooy | (coop |FOWER water [T oo T Conemet) T T O T T o, Conc.
mg | mal Lol ®) | mgr) | PPl |hotay| mot) | kaidey) | mot) | mon)
BDSW-04 4-May-20 9:25 96 0.0046 0.0035 0.0005
BDSW-03 4-May-20 9:40 96 0.0046 0.0035 0.0014
W-01 4—Max-20 11:10 96 0.0046 0.0035 0.0056
W-04 4—Max-20 14:10 96 0.0046 0.0035 0.0005
W-0: 4—Max-20 14:30 96 0.0046 0.0035 0.0014
W-0: D 4—Max-20 14:40 96 0.0046 0.0035 0.0014
W-0: B 96 0.0003 U
W-0' 96 0.0046 0.0035 0.0058
W-04 96 0.0046 0.0035 0.0004
W-03 96 0.0046 0.0035 0.0014
W-01 96 0.0046 0.0035 0.0053
BTSW-01.6 S 0.0351 0.003 .0965 0.0 0.0690 0.0 003 U
TSW-01 S 0.38 0.47 0.003 .1110 0.1 0.0439 0.0 0.03 U
FSW-04 S 0.0122 0.0084 3.04 0.001 U .0001 U 0.0 0.0003 U 0.0 003 U
FSW-02 S 0.0122 0.0084 0.001 U .0111 0,0085
FSW-01 S 0.0122 0.0084 3.41 1.18 0.001 U .0110 0.1 0.0119 0.1
BDSW-04 96/S | 0.0046 0.0035 56.7 0.001 U .0001 U 0.0 0.0004 0.1 0.06
BDSW-O: 0.0046 0.0035 66.5 0.001 U 0008 0.1 0.0014 0.2
BDSW-0: D 0.0046 0.0035 0.001 U .000¢ 0.0014
BDSW-0: B 0.001 U 0001 U 0.0003 U
BDSW-0' 0.0046 0.0035 0.001 U .001 0.0055
BDSW-C 0.003 .004: 0.0042
BDSW-04 0.0046 0.0035 0.0006
BDSW-03 0.0046 0.0035 0.0015
BDSW-01 0.0046 0.0035 0.0056
DSW-04 0.0046 0.0035 0.0007
DSW-03 0.0046 0.0035 0.0018
DSW-03 D 0.0046 0.0035 0.0018
DSW-03 B 0.0003 U
DSW-01 6-May-20 0.0046 0.0035 0.0056
BDSW-04 7-May-: 0.0046 0.0035 0.0005
BDSW-03 7-May-: 0.0046 0.0035 0.0015
BDSW-01 7-May-: 0.0046 0.0035 0.0052
BDSW-04 7-May-: 0.0046 0.0035 0.001 U .0001 U [oX
BDSW-03 7-May-: 0.0046 0.0035 0.001 U .0009 [oX
BDSW-03 D| 7-May-: 0.0046 0.0035 0.001 U .0009 [oX
BDSW-03 B| 7-May-; 0.001 U .0001 U [oX U
BDSW-03+200 7-May-: 0.0046 0.0035 0.001 U 0007 [oX 4
BDSW-0: 7—Max-20 0.0046 0.0035 66.8 0.001 U .0007 0.1 0.0013 0.2
BDSW-03-200 7—Max-20 0.0046 0.0035 0.001 U 0008 0.0024
BDSW-03-1425 7-Max-20 0.0046 0.0035 0.001 U 0009 0.0031
BDSW-0* 7—May-20 0.0046 0.0035 0.001 U 0011 0.0053
BDSW-C 7-May-20 0.005 .0558 0.0031
SFSW-C 8-May-20 18:00 0.004 0.0045 0.0046
SFSW-C 1 U-M—ZD 11:40 0.005 0.0530 0,0033
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Table 2-2e

Table 2-2e: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Date Sorted)

cuwas | culwas Staff Dissolved'®? .
i " . ,| Acute | chronic Gauge | _Arsenic Cobalt Copper’ tron | Manganese
sampling Location' | Date Time Bt ooy | (coop |FOWER water [T oo T Conemet) T T O T T o, Conc.
mg | mal Lol ®) | mgr) | PPl |hotay| mot) | kaidey) | mot) | mon)
BDSW-04 -May-20 96 0.0046 0.0035 0.0003
W-03 -May-20 96 0.0046 0.0035 0.0017
W-01 -May-20 96 0.0046 0.0035 0.0042
\W-04 -May-20 96 0.0046 0.0035 0.0003
W-0: -May-20 96 0.0046 0.0035 0.0018
W-0: D -May-20 96 0.0046 0.0035 0.0018
W-0: B -May-20 96 0.0003 U
W-0 -May-20 96 0.0046 0.0035 0.0046
\W-01.6 -May-20 S 0.097 0.005 .0824 0.0 0.0638 0.0 0.03 U
W-01 -May-20 S 0.77 0.59 0.003 .0848 0.2 0.0468 0.1 0.04
W-04 -May-20 S 0.0091 0.0064 8.39 0.001 U .0001 0.0 0.0003 U 0.0 003 U
W-02 -May-20 S 0.0094 0.0066 0.001 U .0063 0.0053
W-01 -May- S 0.0094 0.0066 8.87 1.55 0.001 U .0070 0.2 0.0080 0.2
W-04 -May- S 0.0046 0.0035 72.8 0.001 U .0001 0.0 0.0003 U 0.1 0.03 U
W-03 -May- S 0.0046 0.0035 87.8 0.001 U .0011 0.2 0.0018 0.4
W-01 -May-20 S 0.004 0.0035 0.001 U .0014 0.0044
W-04 -May-20 96 _0.004 0.0035 0.0003 U
W-0: -May-20 96 _0.004 0.0035 0.0018
W-0: D -Ma!-ZO 96 _0_004 0.0035 0.0017
W-0: B -Max-ZO 96 0.0003 U
W-0° -May-20 96 0.0046 0.0035 0.0045
W-C -M_ay-zO 0.005 0.0527 0.0029
W-04 27-M_a¥-20 96 0.0046 0.0035 0.0005
W-03 27-May-20 96 0.0046 0.0035 0.0016 J+
W-01 27-May-20 96 0.0046 0.0035 0.0052
W-04 27-May-20 96 0.0046 0.0035 0.0003 J+
W-03 27-May-20 96 0.0046 0.0035 0.0017 J+
W-03 D| 27-May-20 96 0.0046 0.0035 0.0016 J+
W-03 B| 27-May-20 96 0.0003 U
W-01 27-May-20 96 0.0046 0.0035 0.0046
BDSW-04 -May-20 96 0.0046 0.0035 0.0003 J+
BDSW-03 -May-20 96 0.0046 0.0035 0.0016 J+
BDSW-01 -May-20 96 0.0046 0.0035 0.0045
BDSW-04 -May-20 96 0.0046 0.0035 [oX J+
BDSW-03 -May-20 96 0.0046 0.0035 [oX J+
BDSW-03 D -May-20 96 0.0046 0.0035 0. 7 J+
BDSW-03 B -May-20 96 0. 3 U
BDSW-01 -May-20 96 0.0046 0.0035 0.0045
BDSW-C -May-20 0.005 0.0548 0.0030
BDSW-0: 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0049 0.0039
BDSW-O: 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0012 0.0022
BDSW-O: 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0021
BDSW-O: 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0021
BDSW-0: 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0023
BDSW-0: 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0022
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Table 2-2e: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Date Sorted)

cuwas | culwas Staff " Dissolved'®? . ;
i " . ,| Acute | chronic Gauge | _Arsenic Cobal Copper’ ron | Manganese
Sampling Location’ Date Time | Event’ (cmey’ (cccy’ Flow (cfs) | \ater Conc. Tonc, ‘mg,l_)_ Load conc. Load conc, con.
mg | mal Lol ®) | mgr) | PPl |hotay| mot) | kaidey) | mot) | mon)
BDSW-03 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0012 0.0024
BDSW-03 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0021
BDSW-03 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0020
BDSW-03 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0011 0.0020
BDSW-03 17-Jun-20 STRM 0.0046 0.0035 0.001 U .0010 0.0019
BDSW-03 18-Jun-20 0:51 STRM 0.0046 0.0035 0.001 U 0.0011 0.0019
_-SEEF‘ 3-Sep-20 S 0.00081 0.001 .8110 0.0 0.1120 0.0 003 U
\W-01.6 3-Sep-20 S 0.070 0.003 .0866 0.0 0.0689 0.0 003 U
W-01 3-Sep-20 S 0.21 0.37 0.002 .1390 0.1 0.0374 0.0 0.03 U
W-04 3-Sep-20 S 0.0141 0.0096 2.02 0.001 U .0007 0.0 0.0003 U 0.0 003 U
FSW-02 3-Sep-20 S 0.0131 0.0090 0.001 U .0155 0.0076
FSW-01 3-Sep-20 S 0.0133 0.0091 274 214 0.001 U .0154 0.1 0.0103 0.1
BDSW-04 3-Sep-20 S 0.0056 0.0041 8.09 0.001 U .0001 U 0.0 0.0003 U 0.0 003 U
BDSW-0: 3-Sep-20 S 0.0070 0.0051 11.7 1.00 0.001 U .0036 0.1 0.0022 0.1
BDSW-0: D 3-Sep-20 S 0.0070 0.0051 0.001 U 0033 0.0023
BDSW-0: B 3-Sep-20 S 0.001 U 0002 0.0004 U
BDSW-0 3-Sep-20 S 0.0073 0.0053 0.001 U .0025 0.0030
BDSW-04 -Sep-20 96 0.0056 0.0042 0.001 U 0.0001 0.0003 U
BDSW-0: -Sep-20 96 _0.0073 0.0053 1.03 0.001 U 0.0027 0.0024
BDSW-0° -Sep-20 96 _0.0074 0.0054 0.001 U 0.0019 0.0035
BDSW-0: -Sep-20 96 _0_0072 0.0052 1.02 0.0025
BDSW-O: D -Sep-20 96 _0_0071 0.0051 0.0025
BDSW-O: B -Sep-20 96 0.0003 U
BDSW-0 -Sep-20 96 0.0073 0.0053 0.0037
DSW-03 22-Sep-20 96 0.0073 0.0053 0.99 0.0024
DSW-0' 22-Sep-: 96 0.0074 0.0053 0.0033
DSW-0: - 96 0.0072 0.0052 0.95 0.0068 J
DSW-0: D - 96 0.0073 0.0053 0.0025 J
DSW-0: B - 96 0.0003 U
DSW-01 - 96 0.0073 0.0052 0.0035
BDSW-03 -Sep-20 96 0.0071 0.0052 0.98 0.0034
BDSW-01 -Sep-20 96 0.0074 0.0053 0.0033
BDSW-03 -Sep-20 96 0.0072 0.0052 0.98 [oX 6
SW-03 D -Sep-20 96 0.0072 0.0052 [oX 8
BDSW-03 B -Sep-20 96 [oX 3 U
BDSW-01 -Sep-20 96 0.0073 0.0053 [oX 5
BDSW-03 A—S_ee- 0 96 0.0073 0.0053 0.97 0.0028
BDSW-01 A—S_EB- 0 96 0.0074 0.0053 0.0035
SFSW-04 A—S_ee- 0 96 0.0134 0.0092 2.20 0.0003 U 0.0
SFSW-0 4—5_92— 0 96 0.0132 0.0090 2.33 0.0149 0.1
BDSW-0: 4—5_92— 0 96 0.0072 0.0052 9.60 0.97 0.0029
BDSW-0: D 4—3_92— 20 96 0.0072 0.0052 0.0029
BDSW-0: B 4—3_&?— 20 96 0,0003 U
BDSW-0 4—5_9?— 20 96 0.0073 0.0053 0.0040
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Table 2-2e: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Date Sorted)

» e
culwas | culwas Staff Dissolved .
. Acute Chronic Gauge Arsenic Cobalt Copper Iron | Manganese |
Sampling Location' Date Time | Event’ Flow (cfs)
pling ¢CM</i)‘ (cct/:L)‘ (cfs) L:"ﬁe('m Conc. % Load Conc. Load Conc. Conc.
mgl mgl =
(mglL) 0.086 mglL (kgiday) [ (mg/L) | (kg/day) [ (mg/L) (mg/L)
[BDSW-C 24-5ep-20 | 16:20 0.004 0.0502 00030
[BT-SEEP -Sep-20 s 0.00041 0001 U .8410 00 0.4120 00 003U
W-01.6 -Sep-20 S 0.056 0.003 .0874 00 | 00813 0.0 003U
W-01 -Sep-20 S 022 0.38 0.003 1330 0.1 0.0422 0.0 003U
W-04 -Sep-20 S 00130 | 0.0089 208 0.001 U .0002J+] 00 | 00004U | 00 003U
FSW-02 -Sep-20 S 00133_|_0.0001 0001 U .0140 0.0097
FSW-01 -Sep-20 S 00131_|_0.0090 227 0001 U .0135 01 00134 0.1
BDSW-04 -Sep-20 s 00053 | 0.0039 7.73 0001 U .0001U| 00 | 00004U | 00 003U
BDSW-G: -Sep-20 s 00072 | _0.0052 922 098 0001 U .0028 01 0.0029 0.1
BDSW-G: D | 28-Sep-20 s 00072 | 0.0052 0001 U .0027 00030
BDSW-0 B| 28-Sep-20 s 0001 U .0001 U 0.0003 U
BDSW-0' -Sep-20 s 00072 | 0.0052 0001 U .0018 0.0045
Notes:

1. Sample Codes:
‘Sample names with a ‘B’ flag are blank samples.
Sample names with a'D' flag are duplicate samples.
Sample names with a'C' suffix are control standards.
2. Event codes:
96" 96-hr sampling events
*S": Synoptic sampling events
"96/S": Synoptic event sampled concurrently with 96-hr event
“INV": Investigational sampling event
"STRM": Storm sampling events at automated sampler locations.
3. Copper Idaho Water Qualty Standards (Cu IWQS) calculated using hardness based formulas:
Acute Cu IWQS (CMC) pglL = e((0.9422"In(hardness)]-1.464)°0.96
Chronic Cu IWQS (CCC) ug/L = e([0.8545"In(hardness)}-1.465)0.96
4. The dissolved concentrations of some metals (i.. cobalt) are often higher than the total concentrations.
“This s likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
5. Qualifiers:
U - Concentration below reporting limits.
J - The result is an estimated quantity due to a quality control deficiency.
J+ - The resultis an estimated quantity, but the result may be biased high.
6. Loading Calculations:
Load (Kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
7. There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L. (South Fork Big Deer and Big Deer Creeks).
8. Light green shaded cells indicate exceedances of the dissolved copper CCC and CMC. Light purple shaded cells indicate exceedance of the dissolved copper CCC only.
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Table 2-2f
Table 2-2f: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Date Sorted)
Staf Total’*®
i - . o Flow Gauge Arsenic Cobalt Copper Iron__| Manganese | Potassium | Sodium | Chloride Sulfate Calcium _| Magnesium| Hardness | Alkalinity Doc pH-Lab | pH-Field Cond. Temp. s | TSS
Sampling Location Date Time | Event’ Conc. (ma/L) T [ Conc. | | 1. |
(cfs) Water CI'—‘LQ‘M_ Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. Conc. Conc. H Unit H Unit . degc) | Cone: | cone.
Levl () | Clemp e | ma) |bota| mo) |bgisay| wmom) | mot) | mon) | mon) | mot) | mol) kg | mom) | mol) | cufon, | (mom) | mgn | PAUM | PHUNC dsiem) | (0000 | mgn) | mgt)
BDSW-04 4-May-20 9:25 96 46 0.6 142 741 36.9 25
BDSW-03 4-May-20 9:40 96 6 0.8 18.1 73 444 28
W-01 4-Maz-20 11:10 96 6.2 0.8 18.9 71 474 44
W-04 4-Maz-20 14:10 96 45 0.6 139 71 36.8 5.9
W-0: 4-Maz-20 14:30 96 6 0.8 18.1 73 443 6.3
W-0: D 4-Maz-20 14:40 96 5.9 07 17.7
W-0: B| 4 96 0.5 U 05U 05U
W-0' 4 96 6.2 0.8 18.9 7.3 474 7.8
W-04 96 47 0.6 14.3 7.0 37.7 24
W-03 96 6 0.8 18.2 74 458 26
W-01 96 6.6 0.9 20 7.2 49.6 4.4
BTSW-01.6 S 0.0351 0.004 0.0985 0.01 0.0757 0.01 0.04 96 8.2 453 7.7 145 76 298.3 5.6 10 U
TSW-01 S 0.38 0.47 0.003 0.1110 0.10 0.0482 0.04 0.03 U 30 279 14.7 4.5 55.2 76 138.6 5.6 10 U
FSW-04 S 3.04 0.001 U 0.0001 U 0.00 0.0008 U 0.01 0.03 U 6 446 25.2 1.8 70.2 8.1 144.6 5.4 10 U
FSW-02 S 0.001 U 0.0111 0.0110 2 3 1U 8 244 2.2 70 65 2.4 8.0 J 79 145.9 6.0 90 10 U
FSW-01 S 3.4 1.18 0.001 U 0.0116 0.10 0.0162 0.14 2 3 1U 8 66.7 244 2.2 70 66 29 8.1J 8.1 1443 6.2 94 10 U
BDSW-04 96/S_| 56.7 0.001 U 0.0001 U 0.01 .0008 U 0.11 0.16 138.7 47 0. 14.4 7.3 374 6.1 U
BDSW-O: 96/S_| 66.5 0.001 U 0.0009 0.15 .0017 0.28 1U 2 u 325.4 6. 0.1 18 19 3.9 7.5 7.6 463 6.4 45 U
BDSW-0: D 96/ .001 U 0.0009 .0017 1U 2 u 6. 0.4 1 19 4 7.4 46 U
BDSW-0: B 9614 .001 U 0.0001 U .0008 U 1U 1U u u 0.5 U 05U U 4U 0.5 U 5.8 10U U
BDSW-0' 9614 .001 U 0.0015 .0070 1U 3 u X 0. 1 21 4 7.5 7.4 493 7.8 48 Y]
BDSW-C .003 0.0043 .0043 0.5 U 05U 05U
BDSW-04 6-May-20 43 0.6 13 71 372 3.6
BDSW-03 6-May-20 56 0.7 16.9 7.2 453 3.8
BDSW-01 6-May-20 5.7 0.8 175 7.3 48.0 5.7
DSW-04 6-May-20 41 05 124 7.3 384 6.5
DSW-03 6-May-20 5.4 0.7 16.1 75 472 6.4
DSW-03 D| 6-May-20 53 0.7, 15.9
DSW-03 B| 6-May-20 05U 05U 05U
DSW-01 6-May-20 55 0.8 16.9 75 494 6.2
BDSW-04 7-May-: 41 0.6 126 71 374 23
BDSW-03 7-May-: 5.4 0.7 16.3 7.2 459 24
BDSW-01 7-May-: 56 0.8 17 7.3 48.8 3.8
BDSW-04 7-May- 0.001 U 0.0001 U 0.0008 U 4 0.6 124 Al 371 4.0
BDSW-03 7-May- 0.001 U 0.0009 0.0017 5.4 0.7 16.5 72 455 45
BDSW-03 D| 7-May-: 0.001 U 0.0008 0.0018 5.3 07 16.1
BDSW-03 B| 7-May-; 0.001 U 0.0001 U 0.0008 U 05 U 05U 05U
BDSW-03+200 7-May-: 0.001 U 0.0007 0.0016 1U 2 1U 2 53 0.7 16 19 3.9 75J 73 46.0 47 40 10 U
BDSW-O: -Maz-ZU 66.8 0.001 U 0.0007 0.11 0.0016 0.26 1U 2 1U 2 326.9 5.4 0.7 16 19 3.9 74J 73 46.1 5.0 38 10 U
BDSW-03-200 -Max-ZU 0.001 U 0.0009 0.0024 1U 2 1U 2 5.6 0.7 17 21 3.9 74J 7.2 453 53 38 10 U
BDSW-03-1425 -Max-ZU 0.001 U 0.0010 0.0035 1U 2 1U 2 5.4 0.7 17 19 4.2 74J 7.2 46.2 5.8 40 10 U
BDSW-0 -Max-ZU 0.001 U 0.0013 0.0067 5.6 0.8 17.3 74 49.8 71
BDSW-C -Maz-ZU 0.005 0.0575 0.0033 0.5 U 05U 05U
SFSW-C S—Maz-ZU 18:00 0.004 0.0046 0.0047 0.5 U 05U 05U
SFSW-C |D—M_a¥-20 11:40 0.005 0.0555 0.0033 0.5 U 05U 05U
Q> GOLDER 1
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Table 2-2f
Table 2-2f: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Date Sorted)
Staf Total’*®
i - . o Flow Gauge Arsenic Cobalt Copper Iron__| Manganese | Potassium | Sodium | Chloride Sulfate Calcium _| Magnesium| Hardness | Alkalinity Doc pH-Lab | pH-Field Cond. Temp. s | TSS
Sampling Location Date Time | Event’ Conc. (ma/L) T [ Conc. | | 1. |
(cfs) Water CI'—‘LQ‘M_ Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. Conc. Conc. H Unit H Unit . degc) | Cone: | cone.
Levl () | Clemp e | ma) |bota| mo) |bgisay| wmom) | mot) | mon) | mon) | mot) | mol) kg | mom) | mol) | cufon, | (mom) | mgn | PAUM | PHUNC dsiem) | (0000 | mgn) | mgt)
BDSW-04 5-May-20 9:40 96 47 0.6 142 71 36.5 3.9
W-03 >-May-20 10:00 96 79 0.8 23.1 72 46.8 42
W-01 >-May-20 11:20 96 6.6 0.8 20 74 50.0 6.0
\W-04 >-May-20 13:00 96 46 0.6 142 71 374 6.8
W-0: >-May-20 13:20 96 79 07 227 72 489 72
W-0: D >-May-20 13:30 96 6.8 0.7 20.1
W-0: B >-May-20 13:40 96 1J+ 05U 26
W-0 >-May-20 15:00 96 7.7 0.8 224 74 60.1 9.5
W-01.6 r-M_ay— 20 9:30 S 0.097 0.005 0.0923 0.02 0.0735 0.02 0.07 71 16.8 33.3 6 108 7.3 237.2 5.5 10 U
W-01 5-May-20 9:55 S 0.77. 0.59 0.004 0.0898 0.17 0.0624 0.12 0.14 20 37.7 11.1 3.2 4.1 75 104.3 6.4 10 U
W-04 5-May-20 10:15 S 8.39 0.001 U 0.0001 U 0.00 0.0004 U 0.01 0.03 U 3 61.6 18.7 1.1 51.3 79 107.6 6.6 10 U
W-02 3-May-20 10:35 S 0.001 U 0.0066 0.0090 1 2 1U 4 18.3 1.4 53 51 23 8.0 J 8.1 108.5 6.0 62 10 U
W-01 5-May-20 10:50 S 8.87 1.55 0.001 U 0.0079 0.17 0.0163 0.35 1 2 1U 5 108.5 18.4 1.4 53 51 23 8.0 J 8.1 109.2 6.1 70 10
W-04 5-May-20 11:10 S 72.8 0.001 U 0.0001 U 0.02 0.0013 0.23 0.07 1 178.1 46 0.5 13.6 7.3 349 6.0 10 U
W-03 3-May-20 11:45 S 87.8 0.001 U 0.0012 0.26 0.0026 0.56 1U 2 1U 2 429.4 6.9 0.7 19 21 2.8 75J 7.2 48.9 6.2 35 10 U
W-01 5-May-20 14:10 S 0.001 U 0.0020 0.0085 1U 2 1U 2 6. 0.1 20 21 3.3 76J 7.2 48.0 8.4 35 10 U
W-04 -May-20 15:40 96 4. 05U 13.4 7.0 344 7.5
W-0: -May-20 16:00 96 6. 0. 19.1 7.2 463 7.8
W-0: D -May-20 16: 96 6. 0.f 19.4
W-0: B 5-May-20 16:; 96 0.5 U 05U 05
W-0° 5-May-20 17:; 96 6.8 0. 20.1 7.6 477 9.4
W-C 5-May-20 17 0.005 0.0560 0.0032 0.5 U 05U 05U
W-04 27-May-20 9:20 96 48 0.5 14.2 7.0 315 4.6
W-03 27-May-20 9:40 96 6.4 0.7 18.7 7.2 426 49
W-01 27-May-20 11:00 96 59 0.7 176 7.3 433 6.9
W-04 27-May-20 16:40 96 4 05U 12 7.0 309 8.9
W-03 27-May-20 17:00 96 6.2 0.6 18.3 7.2 4238 9.1
W-03 D| 27-May-20 17:10 96 7.2 0.7, 208
W-03 B| 27-May-20 17:20 96 05U 05U 05
W-01 27-May-20 18:40 96 6.1 0.7 18.2 7.3 431 10.6
BDSW-04 8-May-20 9:40 96 56 05 16.1 7.0 26.7 8.1
BDSW-03 8-May-20 10:00 96 55 0.6 16.1 71 448 8.3
BDSW-01 8-May-20 11:50 96 5.5 07 16.4 75 394 10.2
BDSW-04 8-May-20 14:50 96 5.8 05 16.5 7.0 28.9 9.5
BDSW-03 8-May-20 15:10 96 79 0.6 224 74 49.4 9.5
BDSW-03 D 8-May-20 15:20 96 76 0.6 217
BDSW-03 B 8-May-20 15:30 96 1.9 05U 49
BDSW-01 8-May-20 16:40 96 7 0.7 20.3 73 39.9 11.0
BDSW-C 8-May-20 16:50 0.004 0.0555 0.0029 05 U 05U 05U
BDSW-O: 17-Jun-20 251 STRM 0.001 U 0.0010 0.0025 6 0.7 17.8 7.2 70.0 145
BDSW-O: 17-Jun-20 451 STRM 0.001 U 0.0010 0.0024 5.9 0.7 175 7.2 94.0 145
BDSW-O: 17-Jun-20 6:51 STRM 0.001 U 0.0010 0.0024 6 0.7 17.8 7.2 98.0 14.8
BDSW-O: 17-Jun-20 8:51 STRM 0.001 U 0.0010 0.0023 6.1 0.7 18 7.2 96.0 14.8
BDSW-O: 17-Jun-20 10:51 STRM 0.001 U 0.0011 0.0025 6.1 0.7 18.2 7.3 97.0 149
BDSW-O: 17-Jun-20 12:51 STRM 0.001 U 0.0011 0.0024 6 0.7 17.8 7.3 94.0 149
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Table 2-2f
Table 2-2f: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Date Sorted)
Staf Total***
i - . o Flow Gauge Arsenic Cobalt Copper Iron__| Manganese | Potassium | Sodium | Chloride Sulfate Calcium _| Magnesium| Hardness | Alkalinity Doc pH-Lab | pH-Field Cond. Temp. s | TSS
Sampling Location Date Time | Event’ Conc. (ma/L) T [ Conc. | | 1. |
(cfs) Water CI'—‘LQ‘M_ Conc. | Load | Cone. | Load | Conc. Conc. Conc. Conc. Conc. Conc. | Load | Conc. Conc. Conc. Conc. H Unit H Unit . degc) | Cone: | cone.
Levl () | Clemp e | ma) |bota| mo) |bgisay| wmom) | mot) | mon) | mon) | mot) | mol) kg | mom) | mol) | cufon, | (mom) | mgn | PAUM | PHUNC dsiem) | (0000 | mgn) | mgt)
BDSW-03 17-Jun-20 14:51 STRM 0.001 U 0.0011 0.0024 6.4 0.8 19 73 93.0 149
BDSW-03 17-Jun-20 16:51 STRM 0.001 U 0.0011 0.0023 6.3 07 18.7 74 93.0 149
BDSW-03 17-Jun-20 18:51 STRM 0.001 U 0.0010 0.0023 6.4 07 19.1 73 92.0 149
BDSW-03 17-Jun-20 20:51 STRM 0.001 U 0.0010 0.0022 6.1 07 18.2 74 93.0 15.0
BDSW-03 17-Jun-20 22:51 STRM 0.001 U 0.0011 0.0145 6.2 07 18.4 74 94.0 15.0
BDSW-03 18-Jun-20 0:51 STRM 0.001 U 0.0010 0.0020 6.2 0.7 18.5 74 95.0 15.0
::_-SEEP -Sep-20 9:40 S 0.00081 0.074 1.27 0.00 2.27 J+ 0.00 35.1 86 0.2 33.5 J+ 12.4 135 76 2623 6.0 814
W-01.6 -Sep-20 10:00 S 0.070 0.003 0.0853 0.01 0.0762 0.01 0.03 U 101 173 52 8.4 165 76 3135 28 ou
W-01 3-Sep-20 10:25 S 0.21 0.37 0.003 0.1990 0.10 0.0454 0.02 0.03 36 18.5 18.8 5.1 68 76 167.9 3.1 ou
W-04 -Sep-20 10:45 S 2.02 0.001 U 0.0001 U 0.00 0.0004 U 0.00 0.03 U 6 20.7 29.6 2 82 79 17041 3.6 ou
FSW-02 -Sep-20 11:10 S 0.001 U 0.0151 0.0093 2 3 1U 9 28.3 24 76 74 0.9 8.1J 79 166.5 4.0 112 ou
FSW-01 3-Sep-20 11:30 S 2.74 214 0.001 U 0.0145 0.10 0.0167 0.11 2 3 1U 10 67.0 28.3 24 7 7 1 80J 79 167.3 4.1 104 ou
BDSW-04 3-Sep-20 11:50 S 8.09 0.001 U 0.0001 U 0.00 0.0004 U 0.01 0.03 U 3 59.4 10.2 1.3 30.7 74 38.3 3.4 ou
BDSW-0: 3-Sep-20 12:20 S 11.7 1.00 0.001 U 0.0028 0.08 0.0030 0.09 1 4 1U 4 114.7 14.1 1.6 39 42 1.5 784 75 43.2 3.7 69 ou
BDSW-O: D 3-Sep-20 12:30 S 0.001 U 0.0029 0.0029 1 4 1U 4 142 1.5 39 42 1.4 77 68 ou
BDSW-0: B 3-Sep-20 12:40 S 0.001 U 0.0001 U 0.0004 U 1U 1U 1U 1U 05 U 05U 1U 4U 05U 58J 10U ou
BDSW-0 9-Sep-20 14:30 S 0.001 U 0.0019 0.0040 1 4 1U 5 14 1.7 41 44 1.4 79J 7.5 514 6.8 67 10U
BDSW-04 -Sep-20 9:45 96 0.001 U 0.0001 U 0.0008 U .2 1.3 309 7.4 757 8
BDSW-0: -Sep-20 10:05 96 1.03 0.001 U 0.0027 0.0027 J+ .7 1.6 406 7.5 95.1 .0
BDSW-0 -Sep-20 11:25 96 0.001 U 0.0019 0.0041 J+ .8 1.7 415 7.4 99.2 6
BDSW-0: -Sep-20 15:30 96 1.02 .6 1. 40. 7.7 944 9
BDSW-0: D -Sep-20 15:40 96 .4 1. 39.
BDSW-0: B -Sep-20 15:50 96 .5 U 05U 05U
BDSW-0° -Sep-20 17:00 96 13.7 1. 4 7.6 103.4 10.9
DSW-03 22-Sep-20 9:55 96 0.99 13.7 1.6 407 7.6 959 71
DSW-0° 22-Sep-20 11:00 96 13.7 1.7 411 7.7 100.4 8.0
DSW-0: 22-Sep-20 13:20 96 0.95 13.6 1.5 402 79 96.0 71
DSW-0: D| 22-Sep-20 13:30 96 13.8 1.5 406
DSW-0: B| 22-Sep-20 13:40 96 05U 05U 05U
DSW-01 22-Sep-20 16:20 96 135 1.7 405 79 100.4 10.3
BDSW-03 3-Sep-20 9:50 96 0.98 13.4 15 39.8 7.7 96.4 7.6
BDSW-01 3-Sep-20 11:05 96 13.7 1.7 4.2 79 100.5 8.5
BDSW-03 3-Sep-20 14:25 96 0.98 13.4 1.5 39.9 77 91.3 10.1
SW-03 D 3-Sep-: 14:35 96 135 1.5 40.1
BDSW-03 B 3-Sep- 14:45 96 05 U 05U 05U
BDSW-01 3-Sep- 17:00 96 13.6 1.7 41 78 100.5 10.4
BDSW-03 4-Sep-20 9:40 96 0.97 13.8 1.6 409 78 971 79
BDSW-01 4-Sep-20 10:55 96 13.8 1.7 4.3 7.7 101.2 8.4
SFSW-04 4-Sep-20 12:50 96 220 28 1.9 779 82 162.9 7.8
SFSW-0 4-Sep-20 13:15 96 2.33 26.6 23 76.2 8.3 165.8 8.5
BDSW-O: 4-Sep-20 14:05 96 9.60 0.97 13.6 1.5 40.2 78 96.4 9.6
BDSW-O: D 4-Sep-20 14:15 96 13.6 1.5 403
BDSW-O: B 4-Sep-20 14:25 96 0.5 U 05U 05U
BDSW-0 4-Sep-20 16:10 96 13.6 1.6 40.7 78 102.1 10.2
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Table 2-2f
Table 2-2f: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Date Sorted)
45
Staff Total
Sampling Location’ pate Time | eventt| oW Gauge - Arsenic Cobalt Copper Iron Manganese | Potassium | Sodium | Chloride Sulfate Calcium _| Magnesium| Hardness DoC Co TSS
(cfs) Water [ Conc.(mgll) | o Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. | Conc.
Level (fit) | Cleanup Level = N N N N N N N N N N (mg N N PH Unit PH Unit (uS/cm) (deg C) N N
0.01 gL (mg/L) | (kg/day) [ (mg/L) | (kg/day)| (mg/L) (mg/L) (mglL) (mg/L) (mgiL) (mg/L) | (kg/day) | (mgiL) (mg/L) CaCO,/L) (mg/L) (mg/L) (mg/L) | (mg/L)
[BDsSW-C 24-Sep-20 16:20 0.004 0.0520 0.0031 0.5 U 05U 05U
B-Sep- 9:00 S 0.00041 0.003 0.8140 0.00 0.5060 0.00 0.94 87 0.1 31.8 78 112 7.7 2537 10.0 1020
B-Sep- 9:20 S 0.056 0.003 0.0867 0.01 0.0813 0.01 0.03 U 101 13.8 48 83 154 7.6 336.5 71 nou
B-Sep-: 9:45 S 0.22 0.38 0.004 0.1360 0.07 0.0717 0.04 0.16 35 18.8 16.6 5 62 8.1 162.0 8.6 nou
B-Sep-: 10:10 S 2.08 0.001 U 0.0002 0.00 0.0004 0.00 0.03 U 7 35.6 26.9 2 754 8.2 162.8 7.8 nou
B-Sep- 10:40 S 0.001 U 0.0140 0.0126 2 3 1U 10 25.6 24 7 7 1.1 81J 8.2 163.3 8.2 105 1nou
B-Sep- 11:00 S 227 0.001 U 0.0134 0.07 0.0179 0.10 2 3 1U 10 55.5 251 24 76 78 11 81J 8.3 163.7 8.1 103 1nou
3-Sep-20 11:30 S 7.73 0.001 U 0.0001 U 0.00 0.0014 0.03 0.03 U 3 56.7 9.3 1.3 288 7.6 76.8 8.9 1nou
3-Sep-20 12:00 S 9.22 0.98 0.001 U 0.0029 0.07 0.0037 0.08 1 4 1U 5 112.8 14.2 1.6 40 43 1.5 78 7.7 873 9.1 75 1nou
D B-Sep-20 12:10 S 0.001 U 0.0028 0.0038 1 4 1U 5 13.9 1.6 40 43 1.5 78 75 1nou
B 3-Sep-20 12:20 S 0.001 U 0.0001 U 0.0004 U 1U 1U 1U 1U 0.5 U 05U 1U 4 0.5 U 58J 10U 1nou
3-Sep-20 14:30 S 0.001 U 0.0019 0.0051 1 4 1Y 5 14.1 1.7 40 45 1.3 79 7.8 101.9 10.3 69 1nou
Notes:
1. Sample Codes:
‘Sample names with a ‘B flag are blank samples.
Sample names with a ‘D' flag are duplicate samples.
‘Sample names with a ‘C' suffix are control standards.
2. Event codes:
*96": 96-hr sampling events
"S" Synoptic sampling events
*96/S": Synoptic event sampled concurrently with 96-hr event
"INV": Investigational sampling event
"STRM': Storm sampling events at automated sampler locations.
3. The dissolved concentrations of some metals (i.e. cobalt) are often higher than the total concentrations.
This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
4. Qualifiers:
U - Concentration below reporting limits.
J - The result is an estimated quantity due to a quality control deficiency.
J+ - The result is an estimated quantity, but the result may be biased high.
5. Loading Calculations:
Load (Kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
6. There were no exceedances of the EPA cleanup level for total arsenic of 0.010 mg/L (South Fork Big Deer and Big Deer Creeks).
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Table 2-2g: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Location Sorted)

> GOLDER

- :
culwas | culwas Staff Dissolved"* -
Sampling Location' | Date | Time |Event| ACW, | CMOMC | o (o | Gauge | Arsenic Cobalt Copper Iron__| Manganese |
(cmey” |- (ecey Wa:e' Conc. Load Conc. Load Conc. Conc.
mol | malL el ® ] mon) | T gty | t0da) | o) | Ggday | o) | (man)
ZMay-20 % 004 0035 0056
4-May-20 % 004 0035 0058
5-May-20 % 004 0035 0053
5-May-20 96/S .004 .0035 0.001 U 0.0012 .0055
6-May-20 96 0.0046 0.0035 0.0056
6-May-20 96 0.0046 0.0035 0.0056
7-May-20 96 0.0046 0.0035 .0052
7-May-20 96 0.0046 0.0035 0.001 U 0.0011 53
-May-20 9 0.0046 0.0035 42
-May-20 96 0.0046 0.0035 46
-May-20 S 0.0046 0.0035 0.001 U 0.0014 44
-May-20 96 0.0046 0.0035 4
-May-20 96 0.0046 0.0035 5
7-May-20 9 0.0046 0.0035 4
8-May-20 96 0.0046 0.0035 4
8-May-20 96 0.0046 0.0035 .004
9-Sep-20 S 0.0073 0.0053 0.001 U 0.0025 .0
21-Sep-20 96 0.0074 0.0054 0.001 U 0.0019 .0
21-Sep-20 96 0.0073 0.0053 .0
-Sep-20 96 0.0074 0.0053 .0033
-Sep-20 96 0.0073 0.0052 .0035
-Sep-20 96 0.0074 0.0053 .0033
-Sep-20 96 0.0073 0.0053 .0035
4-Sep-20 96 0.0074 0.0053 .0035
4-Sep-20 96 0.0073 0.0053 0040
8-Sep-20 S 0.0072 0.0052 0.001 U 0.0018 0045
4-May-20 9% 00046 | 0.0035 0014
4-May-20 9% 00046 | 0.0035 0014
D| 4May-20 9% 00046 | 0.0035 .0014.
B| 4May-20 % 0003 U
-May-20 96 0.0046 0.0035 0014
-May-20 96/S 0.0046 0.0035 66.5 0.001 U 0.0008 0.1 .0014 0.2
D -May-20 96/S 0.0046 0.0035 0.001 U 0.0009 .001
B -May-20 96/S 0.001 U 0.0001 U .0003 U
5-May-20 % | 00046 | 00035 001
5-May-20 % | 00046 | 00035 001
D[ 6-May-20 % | 00046 | 00035 001
B| 6-May-20 96 0003 U
May-20 %6 | 00046 | 00035 0015
7-May-20 96 0.0046 0.0035 0.001 U 0.0009 .0015
D| 7-May-20 96 0.0046 0.0035 0.001 U 0.0009 .0015
B| 7-May-20 96 0.001 U 0.0001 U 0003 U
7-May-20 INV 0.0046 0.0035 66.8 0.001 U 0.0007 0.1 0.0013 0.2
-May-20 96 0.0046 0.0035 .0017
-May-20 96 0.0046 0.0035 .0018
D -May-20 96 0.0046 0.0035 .0018
B -May-20 96 .0003 U
-May-20 S 0.0046 0.0035 87.8 0.001 U 0.0011 0.2 .0018 04
-May-20 9 0.0046 0.0035 .0018
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Table 2-2g: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Location Sorted)

- :
culwas | culwas Staff Dissolved"* -
Sampling Location' |  Date Time | Eventt | ACUe | ChrOMIE | cre) | Gauge | Arsenic Cobalt Copper fron__{ Manganese
(cmey” |- (ecey Wa:e' Conc. Load Conc. Load Conc. Conc.
mol | malL LRl ® ] mon) | T gty | t0da) | o) | Ggday | o) | (man)
BDSW-03 D| 26-May-20 96 0.0046 0.0035 .0017
BDSW-03 B| 26-May-20 96 .0003
W-0: -May-20 : 96 0.0046 0.0035 .0016 J+
W-0: -May-20 ! 96 0.0046 0.0035 .0017 J+
W-0: D -May-20 96 0.0046 0.0035 .0016 J+
W-0: B -May-20 96 .0003
W-0: -May-20 96 0.0046 0.0035 0016 J+
W-0: -May-20 96 0.0046 0.0035 .0017 J+
W-0: D -May-20 96 0.0046 0.0035 .0017 J+
W-0: B -May-20 96 .0003 U
W-0: 17-Jun-20 STRM 0.0046 0.0035 0.001 U 0.0049 .0039
W-0: 17-Jun-20 STRM 0.0046 0.0035 0.001 U 0.0012 .0022
W-0: 7-Jun-20 STRM 0.0046 0.0035 0.001 U 0.00 .0021
W-0: 7-Jun-20 STRM 0.0046 0.0035 0.001 U 0.00 .0021
W-0: 7-Jun-20 STRM 0.0046 0.0035 0.001 U 0.00 .0023
W-0: 7-Jun-20 STRM 0.0046 0.0035 0.001 U 0.00 .0022
W-0: 7-Jun-20 STRM 0.0046 0.0035 0.001 U 0.00 .0024
W-0: 7-Jun-20 RM .004 .0035 0.001 U 0.00 .0021
W-0: 7-Jun-20 RM .004 .0035 0.001 U 0.00 .0020
W-0: 7-Jun-20 RM .004 .0035 0.001 U 0.00 .0020
W-0: 7-Jun-20 RM .004 .0035 0.001 U 0.00 .0019
W-0: 8-Jun-20 RM | 0.004 .0035 0.001 U 0.00 .0019
W-0: .0070 .0051 1.7 1.00 0.001 U 0.003 0.1 .0022 0.1
W-0: D .0070 .0051 0.001 U 0.0033 .0023
W-0: B 0.001 U 0.0002 0004 U
W-0: 96 0.0073 0.0053 1.03 0.001 U 0.0027 .0024
W-0: 96 0.0072 0.0052 1.02 .0025
DSW-0: D 96 0.0071 0.0051 0.0025
DSW-0: B 96 0.0003 U
DSW-0: 96 0.0073 0.0053 0.99 0.0024
DSW-0: 96 0.0072 0.0052 0.95 0068 J
DSW-0: D 96 0.0073 0.0053 0025 J
DSW-0: B 96 0003 U
DSW-0: 96 0.0071 0.0052 0.98 .0034
DSW-0: 96 0.0072 0.0052 0.98 .0026
DSW-0: D 9 0.0072 0.0052 .0028
BDSW-0: B 96 .0003 U
BDSW-0: 96 0.0073 0.0053 0.97 .0028
BDSW-03 96 0.0072 0.0052 9.60 0.97 .0029
BDSW-03 D 96 0.0072 0.0052 .0029
BDSW-03 B 96 .0003 U
BDSW-03 S 0.0072 0.0052 9.22 0.98 0.001 U 0.0028 0.1 .0029 0.1
BDSW-03 D S 0.0072 0.0052 0.001 U 0.0027 .0030
BDSW-03 B S 0.001 U 0.0001 U 0003 U
BDSW-03+200 INV 0.0046 0.0035 0.001 U 0.0007 0.0014
BDSW-03-1425 INV 0.0046 0.0035 0.001 U 0.0009 0.0031
BDSW-03-200 INV 0.0046 0.0035 0.001 U 0.0008 0.0024
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Table 2-2g

Table 2-2g: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Location Sorted)

- :
culwas | culwas Staff Dissolved"* -

Sampling Location' |  Date Time | Eventt| AcUte | Chrome | crg) | Gauge | Arsenic Cobalt Copper fron | Manganese|
(cmey® |- (ccey Wa:e' Conc. Load Conc. Load Conc. Conc.
mol | malL LRl ® ] mon) | T gty | t0da) | o) | Ggday | o) | (man)

BDSW-04 4-May-20 96 0.0046 0.0035 .0005

W-04 4-May20 %6 | 00046 | 00035 0005

W-04 5-May-20 %6 | 00046 | 00035 0004

W-04 >-May-20 96/S 0.0046 0.0035 56.7 0.001 U 0.0001 U 0.0 .0004 0.1 0.06
W-04 5-May-20 %6 | 00046 | 00035 0006

W-04 5-May-20 % | 00046 | 00035 0007

W-04 “May-20 % | 00046 | 00035 0005

W-04 7-May-20 96 0.0046 0.0035 0.001 U 0.0001 U .0005

W-04 -May-20 96 0.0046 0.0035 .0003

W-04 -May-20 96 0.0046 0.0035 .0003

W-04 -May-20 S 0.0046 0.0035 72.8 0.001 U 0.0001 0.0 .0003 U 0.1 003 U
W-04 -May-20 96 0.0046 0.0035 .0003 U

W-04 -May-20 96 0.0046 0.0035 .0005

W-04 -May-20 96 0.0046 0.0035 .0003 J+

W-04 -May-20 96 0.0046 0.0035 .0003 J+

W-04 -May-20 96 0.0046 0.0035 .0003 J+

W-04 9-Sep-20 S 0.0056 0.0041 8.09 0.001 U 0.0001 U 0.0 .0003 U 0.0 003 U
W-04 21-Sep-20 96 0.0056 0.0042 0.001 U 0.0001 .0003 U

W-04 28-Sep-20 S 0.0053 0.0039 773 0.001 U 0.0001 U 0.0 .0004 U 0.0 0.03 U

BDSW-C 5-May-20 7:40 0.003 0.0043 .0042

BDSW-C 7-May-20 6:00 0.005 0.0558 .0031

BDSW-C 26-May-20 7:30 0.005 0.0527 .0029

BDSW-C 28-May-20 | 16:50 0.005 0.0548 .0030

BDSW-C 4-Sep-20 6:20 0.004 0.0502 .0030

BT-SEEP 9-Sep-20 9:40 S 0.00081 0.001 08110 0.0 0.1120 0.0 003 U

BT-SEEP 28-Sep-20 9:00 S 0.00041 0.001 U 0.8410 0.0 0.4120 0.0 003 U

W-0 5-May-20 13:00 S 038 0.47 0.003 0.1110 0.1 .0439 0.0 003 U
W-0 26-May-20 9:55 S 0.77 0.59 0.003 0.0848 0.2 .0468 0.1 0.04

W-0 9-Sep-20 10:25 S 021 0.37 0.002 0.1390 0.1 .0374 0.0 003 U
W-0 28-Sep-20 9:45 S 022 0.38 0.003 0.1330 0.1 .0422 0.0 003 U

BTSW-01.6 5-May-20 12:40 S 0.0351 0.003 0.0965 0.0 .0690 0.0 0.03 U

BTSW-01.6 26-May-20 9:30 S 0.097 0.005 0.0824 0.0 .0638 0.0 003 U

BTSW-01.6 9-Sep-20 10:00 S 0.070 0.003 0.0866 0.0 .0689 0.0 003 U

BTSW-01.6 28-Sep-20 9:20 S 0.056 0.003 0.0874 0.0 .0813 0.0 003 U

SFSW-01 5-May-20 14:10 S 0.0122 0.0084 3.41 1.18 0.001 U 0.0110 0.1 .0119 0.1

FSW-0° 26-May-20 10:50 S 0.0094 0.0066 8.87 1.55 0.001 U 0.0070 0.2 .0080 0.2

FSW-0° 9-Sep-20 11:30 S 0.0133 0.0091 274 214 0.001 U 0.0154 0.1 .0103 0.1

FSW-0 24-Sep-20 13:15 96 0.0132 0.0090 233 .0149 0.1

FSW-0 28-Sep-20 11:00 S 0.0131 0.0090 227 0.001 U 0.0135 0.1 .0134 0.1

FSW- 5-May-20 13:40 S 0.0122 0.0084 0.001 U 0.0111 .0085

FSW-O: 26-May-20 10:35 S 0.0094 0.0066 0.001 U 0.0063 .0053

FSW-O: 9-Sep-20 11:10 S 0.0131 0.0090 0.001 U 0.0155 .0076

FSW-O: 28-Sep-20 10:40 S 0.0133 0.0091 0.001 U 0.0140 .0097
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Table 2-2g: 2020 Surface Water Sampling Summary Tables / Dissolved Constituents / Bucktail and Big Deer Creek (Location Sorted)

" m
culwas | cuiwas Staff Dissolved -
) Acute | Chroni Arsenic Cobalt Copper Iron | Manganese
Sampling Location' |  Date Time | Eventt [ AU oy | Flow (ets) | Gauge - COPESr ranaanese |
1°M$L’ 1°°‘2 Lev:f(:" Conc.  [Gjeanup Level =]  Load Conc. Load Conc. Conc.
mg/ mg/
(mg/L) 0.086 mg/L” (kg/iday) | (mg/L) | (kg/day) [ (mg/L) (mg/L)
SFSW-04 5May20 | 1320 | s | o012 | ooosa 3.04 0,001 U 00001 U | 00 0003U | 00 0,03 U
FSW-0. 26-May-20 | 1045 | s | 00001 | 0.0064 839 0,001 U 0.0001 00 0003U | 00 003 U
FSW-0 oSep20 | 1045 | s | oot41 | 00096 202 0,001 U 0.0007 0.0 0003U | 00 0.03 U
FSW-0 245ep20 | 1250 | o6 | 00134 | 00002 220 0003U | 00
FSW-0. 28-Sep20 | 100 | s | 00130 | 00089 2.08 0,001 U 000020+ 00 0004U | 00 0.03 U
SFSW-C &May20 | 1800 0.004 0.0045 0.0046
SFSW-C 10-May-20 | 11:40 0.005 0.0530 0.0033
Notes:

1. Sample Codes:
Sample names vith a 'B' flag are blank samples.
Sample names vith a D' flag are duplicate samples.
Sample names vith a 'C' suffix are control standards.
2. Event codes:
*96": 96-hr sampling events
*S": Synoptic sampling events
"96/S": Synoptic event sampled concurrently with 96-hr event
“INV": Investigational sampling event
*STRM": Storm sampling events at automated sampler locations.
3. Copper ldaho Water Quality Standards (Cu IWQS) calculated using hardness based formulas:
Acute CuIWQS (CMC) g/l = e([0.9422"In(hardness)]-1.464)°0.96
Chronic CuIWQS (CCC) ug/L = e([0.8545"In(hardness)}-1.465)0.96
4. The dissolved concentrations of some metals (i.. cobalt) are often higher than the total concentrations.
This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
5. Qualifiers:
U - Concentration below reporting limit
UJ - Congentration is below reporting limit, but is an estimated quantiy.
J - The result is an estimated quantity due to a quality control deficiency.
J+ - The resultis an estimated quantity, but the result may be biased high.
6. Loading Calculations:
Load (Kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
7. There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (South Fork Big Deer and Big Deer Creeks).

8. Light green shaded cells indicate exceedances of the dissolved copper CCC and CMC. Light purple shaded cells indicate exceedance of the dissolved copper CCC only.

> GOLDER

943-1595-011.3066
Table 2-2g



February 2021 943-1595-011.3066

Table 2-2h
Table 2-2h: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Location Sorted)
Staff Total***
- . . 2 Flow Gauge Arsenic Cobalt Copper Iron Manganese | Potassium Sodium Chloride Sulfate Calcium _| Magnesium| Hardness | Alkalinity DocC pH-Lab pH-Field Cond. Temp. TDS TSS
Sampling Location Date Time | Event’ Conc. (mg/L) D [ conc. | | 1 - |
(efs) Water Sleanun Leve Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. s Conc. Conc. H Unit H Unit s deg C Conc. | Conc.
Ll | e | ML) |totdan | mot) | Ggiday)| mo) | mo) | mon) | mon) | mon) | o) |wgdan| mon) | mon) | oy, | men) | mgny | PN | PRUMC | lSiem) ) (90 gy | mon)
4-May-20 96 6.2 0.8 18.9 7.1 47.4 4.4
4-May-20 96 6.2 0.8 18.9 7.3 47.4 7.8
5-May-20 96 6.6 0.9 20 7.2 49.6 4.4
5-May-20 96/S 0.001 U 0.0015 0.0070 1U 3 1U 2 6.5 0.9 19 21 4 75 7.4 49.3 7.8 48 10U
5-May-20 96 5.7 0.8 17.5 7.3 48.0 5.7
5-May-20 96 5.5 0.8 16.9 7.5 49.4 6.2
-May-20 96 5.6 0.8 17 7.3 488 3.8
7-May-20 96 0.001 U 0.0013 0.0067 5.6 0.8 17.3 7.4 49.8 74
5-May-20 96 6.6 0.8 20 7.4 50.0 6.0
5-May-20 96 77 0.8 224 7.4 60.1 95
6-May-20 S 0.001 U 0.0020 0.0085 1U 2 1U 2 6.9 0.8 20 21 33 76J 7.2 48.0 8.4 35 1ou
6-May-20 96 6.8 0.7 201 7.6 47.7 9.4
-May-20 96 5.9 0.7 176 73 433 6.9
7-May-20 96 6.1 0.7 18.2 73 431 10.6
8-May-20 96 5.5 0.7 16.4 75 39.4 10.2
8-May-20 96 7 0.7 203 73 39.9 1.0
9-Sep-20 S 0.001 U 0.0019 0.0040 1 4 1U S 14 1.7 41 44 1.4 79J 75 51.4 6.8 67 10U
21-Sep-20 96 0.001 U 0.0019 0.0041 J+ 13.8 1.7 415 7.4 99.2 76
21-Sep-20 96 13.7 1.7 41 76 103.4 10.9
22-Sep-20 96 13.7 1.7 411 7.7 100.4 8.0
22-Sep-20 96 135 1.7 40.5 79 100.4 103
3-Sep-20 96 13.7 1.7 4.2 79 100.5 85
3-Sep-: 96 13.6 1.7 41 78 100.5 10.4
4-Sep-20 96 13.8 1.7 4.3 7.7 101.2 8.4
4-Sep-20 96 13.6 1.6 40.7 78 102.1 10.2
8-Sep-20 S 0.001 U 0.0019 0.0051 1 4 1U S 14.1 1.7 40 45 1.3 79 78 101.8 103 69 1ou
4-May-20 96 6 0.8 18.1 73 44.4 28
4-May-20 96 0.8 18.1 73 44.3 6.3
D| 4-May-20 96 5. 0.7 17.7
B 4-May-20 96 0.5 U 0.5 U 05U
>-May-20 96 0. 18. 7.4 45.8 2.6
5>-May-20 96/S 66.5 0.001 U 0.0009 0.15 0.0017 0.28 11U 2 1U 2 325.4 6. X 1 19 39 754 7.6 46.3 6.4 45 10U
D[ 5-May-20 96/S 0.001 U 0.0009 0.0017 11U 2 1U 2 6. X 1 19 4 744 46 10U
B| 5-May-20 96/S 0.001 U 0.0001 U 0.0008 U 11U 1U 1U 1U .5 U .5 U 11U 4U 05U 58J 10U 10U
5-May-20 96 . . 16.9 7.2 45.3 3.8
5-May-20 96 .4 .7 16. 7.5 47.2 6.4
D[ 6-May-20 96 .3 .7 15.
B| 6-May-20 96 .5 U .5 U 05U
-May-20 96 .4 .7 16.: 7.2 459 24
7-May-20 96 0.001 U 0.0009 0.0017 5.4 0.7 16.5 7.2 45.5 4.5
D| 7-May-20 96 0.001 U 0.0008 0.0018 53 0.7 16.1
B| 7-May-20 96 0.001 U 0.0001 U 0.0008 U 05U 05U 05U
7-May-20 INV 66.8 0.001 U 0.0007 0.11 0.0016 0.26 1U 2 1U 2 326.9 5.4 0.7 16 19 3.9 74 7.3 46.1 5.0 38 10U
5-May-: 96 7.9 0.8 231 7.2 46.8 4.2
5-May-: 96 7.9 0.7 227 7.2 48.9 7.2
D 5-May-20 96 6.8 0.7 20.1
B 5-May-20 96 1J+ 05 U 26
BDSW-0: 6-May-20 S 87.8 0.001 U 0.0012 0.26 0.0026 0.56 1U 2 1U 2 429.4 6.9 0.7 19 21 28 754 72 489 6.2 35 ou
BDSW-03 6-May-20 96 6.6 0.6 19.1 72 46.3 78
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Table 2-2h
Table 2-2h: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Location Sorted)
Staff Total***
- . . 2 Flow Gauge Arsenic Cobalt Copper Iron Manganese | Potassium Sodium Chloride Sulfate Calcium _| Magnesium| Hardness | Alkalinity DocC pH-Lab pH-Field Cond. Temp. TDS TSS
Sampling Location Date Time | Event’ Conc. (mg/L) D [ conc. | | 1 - |
(efs) Water Sleanun Leve Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. s Conc. Conc. H Unit H Unit s deg C Conc. | Conc.
Ll | e | ML) |botdan | mot) | Ggiday)| mo) | mo) | mon) | mon) | mon) | o) |wgdan| mon) | mon) | oy, | men) | mgny | PN | PRUMG | lSiem) ) (a0 gy | mon)
D| 26-May-20 16:10 96 6.7 0.6 19.4
B| 26-May-20 16:20 96 05U 05U 0.5
27-May-20 9:40 96 6.4 0.7 18.7 7.2 42.6 4.9
7-May-20 17:00 96 6.2 0.6 18.3 7.2 42.8 9.1
D| 27-May-20 17:10 96 7.2 0.7 20.8
B| 27-May-: 17:20 96 05U 05U 0.5
8-May- 10:00 96 5.5 0.6 16.1 71 448 8.3
8-May-20 15:10 96 7.9 0.6 224 7.1 49.4 9.5
D 8-May-20 15:20 96 7.6 0.6 21.7
B 8-May-20 15:30 96 1.9 05 U 49
17-Jun-20 2:51 STRM 0.001 U 0.0010 0.0025 6 0.7 178 72 70.0 145
17-Jun-20 451 STRM 0.001 U 0.0010 0.0024 5.9 0.7 175 7.2 94.0 145
17-Jun-20 6:51 STRM 0.001 U 0.0010 0.0024 6 0.7 178 7.2 98.0 148
17-Jun-20 8:51 STRM 0.001 U 0.0010 0.0023 6.1 0.7 18 72 96.0 148
17-Jun-20 10:51 STRM 0.001 U 0.0011 0.0025 6.1 0.7 18.2 73 97.0 149
17-Jun-20 12:51 STRM 0.001 U 0.0011 0.0024 6 0.7 178 73 94.0 149
17-Jun-20 14:51 STRM 0.001 U 0.0011 0.0024 6.4 0.8 19 73 93.0 149
17-Jun-20 16:51 STRM 0.001 U 0.0011 0.0023 6.3 0.7 18.7 7.4 93.0 149
17-Jun-20 18:51 STRM 0.001 U 0.0010 0.0023 6.4 0.7 19.1 73 92.0 149
17-Jun-20 20:51 STRM 0.001 U 0.0010 0.0022 6.1 0.7 18.2 7.4 93.0 15.0
17-Jun-20 22:51 STRM 0.001 U 0.0011 0.0145 6.2 0.7 18.4 7.4 94.0 15.0
18-Jun-20 0:51 STRM 0.001 U 0.0010 0.0020 6.2 0.7 18.5 7.4 95.0 15.0
9-Sep-20 12:20 S 1.7 1.00 0.001 U 0.0028 0.08 0.0030 0.09 1 4 1U 4 114.7 14.1 1.6 39 42 1.5 78J 75 43.2 3.7 69 ou
D| 9-Sep-20 12:30 S 0.001 U 0.0029 0.0029 1 4 1U 4 142 1.5 39 42 1.4 AR 68 ou
B| 9-Sep-20 12:40 S 0.001 U 0.0001 U 0.0004 U 1U 1U 1U 1U 05 U 05 U 1U 4U 05U 58J ou ou
-Sep-20 10:05 96 1.03 0.001 U 0.0027 0.0027 J+ 13.7 1.6 40.6 75 95.1 7.0
-Sep-20 15:30 96 1.02 13.6 1.5 40.1 7.7 94.4 79
D -Sep-20 15:40 96 13.4 1.5 39.6
B -Sep-20 15:50 96 .5 U .5 U 05U
22-Sep-20 9:55 96 0.99 13.7 40.7 7.6 95.9 74
22-Sep-20 13:20 96 0.95 13.6 40.: 7.9 96.0 74
D| 22-Sep-20 13:30 96 13.8 ! 40.¢
B[ 22-Sep-20 13:40 96 .5 U .5 U 05U
-Sep-20 9:50 96 0.98 13.4 39. 7.7 96.4 76
-Sep-20 14:2: 96 9.60 0.98 13.4 39. 7.7 91.3 10.1
D 25-5ep20 | 143 % 1 20,
B 3-Sep-20 14:48 96 .5 U U 05U
4-Sep-20 9:40 96 0.97 13. 40. 7.8 97.1 7.9
4-Sep-20 14.05 96 0.97 13 40.: 7.8 96.4 9.6
D| 24-Sep-20 14:15 96 134 ! 40.:
B| 24-Sep-20 14:25 96 05U 05U 05U
28-Sep-20 12:00 S 9.22 0.98 0.001 U 0.0029 0.07 0.0037 0.08 1 4 1U 5 1128 14.2 16 40 43 1.5 78J 7.7 87.3 9.1 75 10U
D| 28-Sep-20 12:10 S 0.001 U 0.0028 0.0038 1 4 1U 5 13.9 16 40 43 1.5 78J 75 10U
B| 28-Sep-20 12:20 S 0.001 U 0.0001 U 0.0004 U 1U 1U 1U 1U 05U 05U 1U 4U 05U 58J 10U 10U
BDSW-03+200 7-May-20 13:50 INV 0.001 U 0.0007 0.0016 1U 2 1U 2 5.3 0.7 16 19 3.9 759 7.3 46.0 4.7 40 10U
BDSW-03-1425 7-May-20 15:00 INV. 0.001 U 0.0010 0.0035 1U 2 1U 2 5.4 0.7 17 19 42 74 72 46.2 5.8 40 10U
EDSW—OS—ZOO 7-May-20 14:30 INV. 0.001 U 0.0009 0.0024 1U 2 1U 2 5.6 0.7 17 21 39 74 72 453 53 38 1o0u
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Table 2-2h
Table 2-2h: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Location Sorted)
Staff Total***
- . . 2 Flow Gauge Arsenic Cobalt Copper Iron Manganese | Potassium Sodium Chloride Sulfate Calcium _| Magnesium| Hardness | Alkalinity DocC pH-Lab pH-Field Cond. Temp. TDS TSS
Sampling Location Date Time | Event’ Conc. (mg/L) D [ conc. | | 1 - |
(efs) Water Sleanun Leve Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. s Conc. Conc. H Unit H Unit s deg C Conc. | Conc.
Ll | e | ML) |botdan | mot) | Ggiday)| mo) | mo) | mon) | mon) | mon) | o) |wgdan| mon) | mon) | oy, | men) | mgny | PN | PRUMG | lSiem) ) (a0 gy | mon)
DSW-04 4-May-20 9:25 96 4.6 0.6 14.2 71 36.9 25
DSW-04 4-May-20 1410 96 45 0.6 13.9 71 36.8 59
DSW-04 5-May-20 9:20 96 4.7 0.6 143 7.0 37.7 2.4
DSW-04 5-May-20 14:40 96/S 56.7 0.001 U 0.0001 U 0.01 0.0008 U 0.11 0.16 1 138.7 47 0.6 14.4 7.3 374 6.1 10U
DSW-04 5-May-20 9:25 96 43 0.6 13 71 372 3.6
DSW-04 5-May-20 1410 96 4.1 0.5 12.4 7.3 384 6.5
DSW-04 -May-20 9:00 96 4.1 0.6 126 71 37.4 2.3
DSW-04 7-May-20 13:00 96 0.001 U 0.0001 U 0.0008 U 4 0.6 12.4 7.1 371 4.0
DSW-04 5-May-20 9:40 96 47 0.6 142 74 36.5 39
BDSW-04 5-May-20 13:00 96 46 0.6 142 74 374 6.8
|BDSW-04 6-May-20 11:10 S 72.8 0.001 U 0.0001 U 0.02 0.0013 0.23 0.07 1 178.1 4.6 0.5 136 7.3 349 6.0 10U
BDSW-04 6-May-20 15:40 96 46 05 U 134 7.0 34.4 75
BDSW-04 -May-20 9:20 96 48 0.5 142 7.0 315 46
BDSW-04 7-May-20 16:40 96 4 05 U 12 7.0 309 8.9
BDSW-04 8-May-20 9:40 96 5.6 0.5 16.1 7.0 26.7 8.1
W-04 8-May-20 14:50 96 5.8 0.5 16.5 7.0 289 95
W-04 9-Sep-20 11:50 S 8.09 0.001 U 0.0001 U 0.00 0.0004 U 0.01 0.03 U 3 59.4 10.2 1.3 30.7 7.4 383 34 10U
W-04 21-Sep-20 9:45 96 0.001 U 0.0001 U 0.0008 U 10.2 1.3 308 7.4 75.7 78
W-04 28-Sep-20 11:30 S 7.73 0.001 U 0.0001 U 0.00 0.0014 0.03 0.03 U 3 56.7 9.3 1.3 28.8 76 76.8 8.9 10U
W-C 5-May-20 17:40 0.003 0.0043 0.0043 05 U 0.5 U 05U
W-C 7-May-20 16:00 0.005 0.0575 0.0033 05 U 0.5 U 05U
W-C 26-May-20 17:30 0.005 0.0560 0.0032 0.5 U 0.5 U 05U
W-C 28-May-20 16:50 0.004 0.0555 0.0029 05 U 05 U 05U
W-C 24-Sep-20 16:20 0.004 0.0520 0.0031 05 U 05 U 05U
BT-SEEP 9-Sep-20 9:40 S 0.00081 0.074 1.27 0.00 227 J+| 0.00 35.1 86 0.2 33.5 J+ 12.4 135 76 2623 6.0 814
BT-SEEP 28-Sep-20 9:00 S 0.00041 0.003 0.8140 0.00 0.5060 0.00 0.94 87 0.1 31.8 78 112 7.7 253.7 10.0 1020
W-0 5-May-20 13:00 0.38 0.47 0.003 0.1110 0.10 .0482 0.04 0.03 U 0 27.9 4.7 4.5 55.2 7. 38.6 5.6 10U
W-0 26-May-20 9:55 0.77 0.59 0.004 0.0898 0.17 .0624 0.12 0.14 0 37.7 1.1 3.2 411 7. 04.3 6.4 10U
W-0 9-Sep-20 10:25 0.21 037 0.003 0.1990 0.10 .0454 0.02 0.03 6 185 8.8 5.1 68 7. 67.9 3.1 10U
W-0 28-Sep-20 9:45 0.22 0.38 0.004 0.1360 0.07 .0717 0.04 0.16 5 18.8 6.6 5 62 8. 62.0 8.6 10U
W-01.. 5-May-20 12:40 0.0351 .004 0.0985 .01 .0757 0.01 .04 96 8.2 453 7.7 45 7. 208. .6 10U
W-01.. 26-May-20 9:30 0.097 .005 0.0923 .02 .0735 0.02 .07 Al 16.8 333 6 08 7. 237. .5 10U
W-01.. 9-Sep-20 10:00 0.070 .003 0.0853 .01 .0762 0.01 .03 U 101 173 52 8.4 65 7. 313! 8 10U
W-01.. 28-Sep-20 9:20 0.056 .003 0.0867 .01 .0813 0.01 .03 U 101 138 48 8.3 54 7. 336. 1 10U
FSW-0 5-May-20 1410 S 3.41 1.18 0.001 U 0.0116 0.10 0.0162 0.14 2 3 1U 8 66.7 244 22 70 66 29 81J 8.1 1443 6.2 94 10U
FSW-0 26-May-20 10:50 S 8.87 1.55 0.001 U 0.0079 0.17 0.0163 0.35 1 2 1U 5 108.5 18.4 1.4 53 51 23 80J 8.1 109.2 6.1 70 10
FSW-0 9-Sep-20 11:30 S 2.74 214 0.001 U 0.0145 0.10 0.0167 0.11 2 3 1U 10 67.0 283 24 7 7 1 80J 7.9 167.3 4.1 104 10U
FSW-0 24-Sep-20 13:15 96 2.33 26.6 23 76.2 8.3 165.8 8.5
FSW-0 28-Sep-20 11:00 S 2.27 0.001 U 0.0134 0.07 0.0179 0.10 2 3 1U 10 555 251 24 76 78 1.1 81J 8.3 163.7 8.1 103 10U
SFSW-02 5-May-20 13:40 S 0.001 U 0.0111 0.0110 2 3 1U 8 244 22 70 65 24 80J 7.9 1459 6.0 90 10U
SFSW-02 26-May-20 10:35 S 0.001 U 0.0066 0.0090 1 2 1U 4 18.3 1.4 53 51 23 80J 8.1 108.5 6.0 62 10U
SFSW-02 9-Sep-20 11:10 S 0.001 U 0.0151 0.0093 2 3 1U 9 283 24 76 74 0.9 81J 79 166.5 4.0 112 1ou
SFSW-02 28-Sep-20 10:40 S 0.001 U 0.0140 0.0126 2 3 1U 10 25.6 24 77 77 1.1 81J 8.2 163.3 82 105 1ou
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943-1595-011.3066

Table 2-2h
Table 2-2h: 2020 Surface Water Sampling Summary Tables / Total Constituents / Bucktail and Big Deer Creek (Location Sorted)
Staff Total***
3 - ) .| Flow Gauge Arsenic Cobalt Copper Iron Manganese | Potassium | Sodium | Chloride Sulfate Calcium _| Magnesium | Hardness | Alkalinity DOC pH-Lab pH-Field Cond. Temp. DS TSS
Sampling Location Date Time | Event’ (cfs) Water Conc. (mg/L) D [ Conc. | | |
Level (ft) | Cleanup Level Conc. Load Conc. Load Conc. Conc. Conc. Conc. Conc. Conc. Load Conc. Conc. (mg Conc. Conc. pH Unit pH Unit (uS/em) (deg C) Conc. Conc.
0.01mgiL® (mg/L) | (kg/day) [ (mglL) | (kg/day)| (mg/L) (mg/L) (mglL) (mglL) (mg/L) (mgiL) | (kg/day) | (mgiL) (mall) | cacoyr) | ML) (mglL) (mgiL) | (mg/L)
FSW-04 5-May-20 13:20 S 3.04 0.001 U 0.0001 U 0.00 0.0008 U 0.01 0.03 U 6 44.6 25.2 1.8 702 8.1 1446 54 10U
FSW-04 26-May-20 10:15 S 8.39 0.001 U 0.0001 U 0.00 0.0004 U 0.01 0.03 U 3 61.6 18.7 1.1 51.3 7.9 107.6 6.6 10U
FSW-04 9-Sep-20 10:45 S 2.02 0.001 U 0.0001 U 0.00 0.0004 U 0.00 0.03 U 6 29.7 29.6 2 82 7.9 1704 3.6 10U
FSW-04 24-Sep-20 12:50 96 2.20 28 1.9 7.9 8.2 162.9 7.8
FSW-04 28-Sep-20 10:10 S 2.08 0.001 U 0.0002 0.00 0.0004 0.00 0.03 U 7 356 26.9 2 75.4 8.2 162.8 7.8 10U
SFSW-C 8-May-20 18:00 0.004 0.0046 0.0047 05U 05U 05U
SFSW-C 10-May-20 11:40 0.005 0.0555 0.0033 05U 05U 05U
Notes:
1. Sample Codes:
Sample names with a B’ flag are blank samples.
Sample names wiith a D flag are duplicate samples.
Sample names with a 'C' suffix are control standards.
2. Event codes:
"96": 96-hr sampling events.
"S": Synoptic sampling events
"96/S": Synoptic event sampled concurrently with 96-hr event
“INV": Investigational sampling event
"STRM": Storm sampling events at automated sampler locations.
3. The dissolved concentrations of some metals (i.e. cobalt) are often higher than the total concentrations.
This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
4. Qualifiers:
U - Concentration below reporting limits.
UJ - Concentration is below reporting limit, but is an estimated quantity.
J - The result is an estimated quantity due to a quality control deficiency.
J+ - The result is an estimated quantity, but the result may be biased high.
5. Loading Calculations:
Load (Kg/day) = Flow (cfs) * Conc. (mg/L)* Load Conversion
Load Conversion = 2.4466
6. There were no exceedances of the EPA cleanup level for total arsenic of 0.010 mg/L (South Fork Big Deer and Big Deer Creeks).
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Table 2-3.1a: Data Used for the May 2020 Hardness-based Chronic Dissolved Copper Criteria Comparisons for the Panther Creek Stations

Station Date/Time of Dissolved [IWQS Cu] minus | Absolute Signed | Positive | Magnitude of
Code Collection Coppar1 Hardness | IWQS Cu? [Dissolved Cu] Difference Rank Rank Ranks Exceedance
mg/L as
Units: mg/L CaCO; mg/L mg/L mg/L mg/L

PASW-04X 5/11/20 11:25 0.0019 20.8 0.0035 0.0016 0.0016 5.0 5.0 5.0
PASW-04X 5/11/20 15:20 0.0020 20.0 0.0035 0.0015 0.0015 2.5 2.5 2.5
PASW-04X 5/12/20 14:40 0.0019 19.8 0.0035 0.0016 0.0016 5.0 5.0 5.0
PASW-04X 5/12/20 17:10 0.0020 19.4 0.0035 0.0015 0.0015 2.5 2.5 2.5
PASW-04X 5/13/20 9:40 0.0019 19.5 0.0035 0.0016 0.0016 5.0 5.0 5.0
PASW-04X 5/13/20 15:20 0.0018 19.6 0.0035 0.0017 0.0017 7.5 7.5 7.5
PASW-04X 5/14/20 9:50 0.0018 19.7 0.0035 0.0017 0.0017 7.5 7.5 7.5
PASW-04X 5/14/20 15:30 0.0021 20.1 0.0035 0.0014 0.0014 1.0 1.0 1.0
PASW-05 5/11/20 11:05 0.0017 20.4 0.0035 0.0018 0.0018 5.5 5.5 5.5
PASW-05 5/11/20 15:00 0.0018 19.8 0.0035 0.0017 0.0017 2.5 2.5 2.5
PASW-05 5/12/20 14:30 0.0018 19.9 0.0035 0.0017 0.0017 2.5 2.5 2.5
PASW-05 5/12/20 16:50 0.0019 19.9 0.0035 0.0016 0.0016 1.0 1.0 1.0
PASW-05 5/13/20 9:20 0.0017 19.9 0.0035 0.0018 0.0018 5.5 5.5 5.5
PASW-05 5/13/20 15:00 0.0017 19.7 0.0035 0.0018 0.0018 5.5 5.5 5.5
PASW-05 5/14/20 9:30 0.0016 20.1 0.0035 0.0019 0.0019 8.0 8.0 8.0
PASW-05 5/14/20 15:10 0.0017 20.2 0.0035 0.0018 0.0018 5.5 5.5 5.5
PASW-09 5/11/20 10:40 0.0019 26.0 0.0036 0.0017 0.0017 2.5 2.5 2.5
PASW-09 5/11/20 14:35 0.0018 26.0 0.0036 0.0018 0.0018 6.0 6.0 6.0
PASW-09 5/12/20 13:15 0.0017 25.0 0.0035 0.0018 0.0018 6.0 6.0 6.0
PASW-09 5/12/20 16:20 0.0019 26.1 0.0036 0.0017 0.0017 2.5 2.5 2.5
PASW-09 5/13/20 8:50 0.0018 26.0 0.0036 0.0018 0.0018 6.0 6.0 6.0
PASW-09 5/13/20 14:20 0.0018 25.3 0.0035 0.0017 0.0017 2.5 2.5 2.5
PASW-09 5/14/20 8:55 0.0020 26.7 0.0037 0.0017 0.0017 2.5 2.5 2.5
PASW-09 5/14/20 14:20 0.0018 26.7 0.0037 0.0019 0.0019 8.0 8.0 8.0
PASW-11 5/11/20 10:20 0.0008 25.6 0.0035 0.0027 0.0027 5.5 5.5 5.5
PASW-11 5/11/20 14:15 0.0009 25.9 0.0036 0.0027 0.0027 5.5 5.5 5.5
PASW-11 5/12/20 12:55 0.0007 24.9 0.0035 0.0028 0.0028 8.0 8.0 8.0
PASW-11 5/12/20 16:00 0.0009 24.9 0.0035 0.0026 0.0026 2.0 2.0 2.0
PASW-11 5/13/20 8:30 0.0009 254 0.0035 0.0026 0.0026 2.0 2.0 2.0
PASW-11 5/13/20 14:00 0.0008 25.1 0.0035 0.0027 0.0027 5.5 5.5 5.5
PASW-11 5/14/20 8:35 0.0009 26.1 0.0036 0.0027 0.0027 5.5 5.5 5.5
PASW-11 5/14/20 14:00 0.0010 26.2 0.0036 0.0026 0.0026 2.0 2.0 2.0
Notes:

1. Copper Idaho Water Quality Standards (IWQS Cu).
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Table 2-3.1b: Results for Wilcoxon Signed Rank Test (WSRT) Applied to May 2020 Data for the Panther Creek Stations

Result:

(Criterion Not Exceeded)

(Criterion Not Exceeded)

(Criterion Not Exceeded)

PASW-04X PASW-05 PASW-09 PASW-11
R 36 36 36 36
alpha=0.05
N 8 8 8
Rc 5 5 5
from EPA QA/G-9S, Table A-7
Decision Rule: Reject HO if R < Rc
P (one-tailed) 1 1 1 1

Fail to Reject Fail to Reject Fail to Reject Fail to Reject

(Criterion Not Exceeded)
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Table 2-3.1c: Summary of Normality Tests for the May 2020 Dissolved Copper Data for the Panther Creek Stations

. Shapiro-Wilk Skewness . .
Station — Final Conclusion
W-Statistic | p-value Result Skewness | p-value Result
PASW-04X 0.917 0.408 |Fail to Reject -0.386 0.602 Fail to Reject Fail to Reject
PASW-05 0.906 0.324  |Failto Rejec] -0.488 0.511 Fail to Reject Fail to Reject
PASW-09 0.798 0.027 Reject 0.824 0.269 Fail to Reject Reject
PASW-11 0.827 0.056 Reject 0.404 0.586 Fail to Reject Reject

Note: Provided for informational purposes only. Normality Tests are performed using a 10% significance level.
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Table 2-3.2a: Data Used for the Early May 2020 Hardness-based Chronic Dissolved Copper Criteria Comparisons for the Big Deer Creek and South Fork Stations

Station | Date/Time of | Dissolved [IWQS Cu] minus | Absolute Signed | Positive | Magnitude of
Code Collection Copper1 Hardness | IWQS Cu? [Dissolved Cu] Difference Rank Rank Ranks Exceedance
mg/L as
Units: mg/L CaCo, mg/L mg/L mg/L mg/L

BDSW-01 5/4/20 11:10 0.0056 18.9 0.0035 -0.0021 0.0021 6 -6 0.0021
BDSW-01 5/4/20 16:00 0.0058 18.9 0.0035 -0.0023 0.0023 8 -8 0.0023
BDSW-01 5/5/20 11:10 0.0053 20.0 0.0035 -0.0018 0.0018 2.5 -2.5 0.0018
BDSW-01 5/5/20 17:30 0.0055 19.0 0.0035 -0.0020 0.0020 4 -4 0.0020
BDSW-01 5/6/20 11:15 0.0056 17.5 0.0035 -0.0021 0.0021 6 -6 0.0021
BDSW-01 5/6/20 16:00 0.0056 16.9 0.0035 -0.0021 0.0021 6 -6 0.0021
BDSW-01 5/7/20 10:55 0.0052 17.0 0.0035 -0.0017 0.0017 1 -1 0.0017
BDSW-01 5/7/20 15:50 0.0053 17.3 0.0035 -0.0018 0.0018 2.5 -2.5 0.0018
BDSW-03 5/4/20 9:40 0.0014 18.1 0.0035 0.0021 0.0021 6.5 6.5 6.5

BDSW-03 5/4/20 14:30 0.0014 18.1 0.0035 0.0021 0.0021 6.5 6.5 6.5

BDSW-03 5/5/20 9:40 0.0014 18.2 0.0035 0.0021 0.0021 6.5 6.5 6.5

BDSW-03 5/5/20 15:20 0.0014 18.0 0.0035 0.0021 0.0021 6.5 6.5 6.5

BDSW-03 5/6/20 9:45 0.0015 16.9 0.0035 0.0020 0.0020 3 3 3

BDSW-03 5/6/20 14:30 0.0018 16.1 0.0035 0.0017 0.0017 1 1 1

BDSW-03 5/7/20 9:20 0.0015 16.3 0.0035 0.0020 0.0020 3 3 3

BDSW-03 5/7/20 13:20 0.0015 16.5 0.0035 0.0020 0.0020 3 3 3

BDSW-04 5/4/20 9:25 0.0005 14.2 0.0035 0.0030 0.0030 4.5 4.5 4.5

BDSW-04 5/4/20 14:10 0.0005 13.9 0.0035 0.0030 0.0030 4.5 4.5 4.5

BDSW-04 5/5/20 9:20 0.0004 14.3 0.0035 0.0031 0.0031 7.5 7.5 7.5

BDSW-04 5/5/20 14:40 0.0004 14.4 0.0035 0.0031 0.0031 7.5 7.5 7.5

BDSW-04 5/6/20 9:25 0.0006 13.0 0.0035 0.0029 0.0029 2 2 2

BDSW-04 5/6/20 14:10 0.0007 12.4 0.0035 0.0028 0.0028 1 1 1

BDSW-04 5/7/20 9:00 0.0005 12.6 0.0035 0.0030 0.0030 4.5 4.5 4.5

BDSW-04 5/7/20 13:00 0.0005 12.4 0.0035 0.0030 0.0030 4.5 4.5 4.5

Notes:

1. Copper Idaho Water Quality Standards (IWQS Cu).
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Table 2-3.2b: Results for Wilcoxon Signed Rank Test (WSRT) Applied to Early May 2020 Data for the Big Deer Creek and South Fork Stations

Result:

(Criterion Exceeded)

(Criterion Not Exceeded)

BDSW-01 BDSW-03 BDSW-04
R 0 36 36
alpha=0.05
N 8 8 8
Rc 5 5 5
from EPA QA/G-9S, Table A-7
Decision Rule: Reject HOif R < Rc
P (one-tailed) 0.0039 1 1
Reject Fail to Reject Fail to Reject

(Criterion Not Exceeded)
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Table 2-3.2c: Summary of Normality Tests for the Early May 2020 Dissolved Copper Data for the Big Deer Creek and South Fork Stations

. Shapiro-Wilk Skewness . .
Station Final Conclusion
W-Statistic| p-value Result Skewness | p-value Result
BDSW-01 0.922 0.45 Fail to Reject 0.049 0.947 Fail to Reject Fail to Reject
BDSW-03 0.684 0.001 Reject -2.126 0.006 Reject Reject
BDSW-04 0.872 0.156  [Fail to Rejec -0.862 0.247 Fail to Reject Fail to Reject

Note: Provided for informational purposes only. Normality Tests are performed using a 10% significance level.
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Table 2-3.2d: Data Used for the Late May 2020 Hardness-based Chronic Dissolved Copper Criteria Comparisons for the Big Deer Creek and South Fork Stations

Station | Date/Time of | Dissolved [IWQS Cu] minus | Absolute Signed | Positive | Magnitude of
Code Collection Copper1 Hardness | IWQS Cu? [Dissolved Cu] Difference Rank Rank Ranks Exceedance
Units: mg/L CaCo, mg/L mg/L mg/L mg/L

BDSW-01 5/25/20 11:20 0.0042 20.0 0.0035 -0.0007 0.0007 1 -1 0.0007
BDSW-01 5/25/20 15:00 0.0046 22.4 0.0035 -0.0011 0.0011 6.5 -6.5 0.0011
BDSW-01 5/26/20 14:10 0.0044 20.0 0.0035 -0.0009 0.0009 2 -2 0.0009
BDSW-01 5/26/20 17:20 0.0045 20.1 0.0035 -0.0010 0.0010 4 -4 0.0010
BDSW-01 5/27/20 11:00 0.0052 17.6 0.0035 -0.0017 0.0017 8 -8 0.0017
BDSW-01 5/27/20 18:40 0.0046 18.2 0.0035 -0.0011 0.0011 6.5 -6.5 0.0011
BDSW-01 5/28/20 11:50 0.0045 16.4 0.0035 -0.0010 0.0010 4 -4 0.0010
BDSW-01 5/28/20 16:40 0.0045 20.3 0.0035 -0.0010 0.0010 4 -4 0.0010
BDSW-03 5/25/20 10:00 0.0017 23.1 0.0035 0.0018 0.0018 5 5 5

BDSW-03 5/25/20 13:20 0.0018 22.7 0.0035 0.0017 0.0017 2 2 2

BDSW-03 5/26/20 11:45 0.0018 19.0 0.0035 0.0017 0.0017 2 2 2

BDSW-03 5/26/20 16:00 0.0018 19.1 0.0035 0.0017 0.0017 2 2 2

BDSW-03 5/27/20 9:40 0.0016 18.7 0.0035 0.0019 0.0019 7.5 7.5 7.5

BDSW-03 5/27/20 17:00 0.0017 18.3 0.0035 0.0018 0.0018 5 5 5

BDSW-03 5/28/20 10:00 0.0016 16.1 0.0035 0.0019 0.0019 7.5 7.5 7.5

BDSW-03 5/28/20 15:10 0.0017 22.4 0.0035 0.0018 0.0018 5 5 5

BDSW-04 5/25/20 9:40 0.0003 14.2 0.0035 0.0032 0.0032 4 4 4

BDSW-04 5/25/20 13:00 0.0003 14.2 0.0035 0.0032 0.0032 4 4 4

BDSW-04 5/26/20 11:10 0.00015 13.6 0.0035 0.0033 0.0033 7.5 7.5 7.5

BDSW-04 5/26/20 15:40 0.00015 13.4 0.0035 0.0033 0.0033 7.5 7.5 7.5

BDSW-04 5/27/20 9:20 0.0005 14.2 0.0035 0.0030 0.0030 1 1 1

BDSW-04 5/27/20 16:40 0.0003 12.0 0.0035 0.0032 0.0032 4 4 4

BDSW-04 5/28/20 9:40 0.0003 16.1 0.0035 0.0032 0.0032 4 4 4

BDSW-04 5/28/20 14:50 0.0003 16.5 0.0035 0.0032 0.0032 4 4 4

Notes:

1. Non-detects for dissolved copper have been set to 0.00015 (half the reported detection limit) and indicated in italic type.

2. Copper Idaho Water Quality Standards (IWQS Cu).
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Table 2-3.2e: Results for Wilcoxon Signed Rank Test (WSRT) Applied to Late May 2020 Data for the Big Deer Creek and South Fork Stations

Result:

(Criterion Exceeded)

(Criterion Not Exceeded)

BDSW-01 BDSW-03 BDSW-04
R 0 36 36
alpha=0.05
N 8 8 8
Rc 5 5 5
from EPA QA/G-9S, Table A-7
Decision Rule: Reject HOif R < Rc
P (one-tailed) 0.0039 1 1
Reject Fail to Reject Fail to Reject

(Criterion Not Exceeded)
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Table 2-3.2f: Summary of Normality Tests for the Late May 2020 Dissolved Copper Data for the Big Deer Creek and South Fork Stations

Station Shapiro-Wilk Skewness Final Conclusion
W-Statistic| p-value Result Skewness | p-value Result
BDSW-01 0.813 0.039 Reject -1.655 0.029 Reject Reject
BDSW-03 0.835 0.067 Reject 0.277 0.709 Fail to Reject Reject
BDSW-04 0.757 0.01 Reject -1.44 0.056 Reject Reject

Note: Provided for informational purposes only. Normality Tests are performed using a 10% significance level.
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Table 2-3.3a: Data Used for the September 2020 Hardness-based Chronic Dissolved Copper Criteria Comparisons for the Big Deer Creek Stations

Station | Date/Time of | Dissolved [IWQS Cu] minus | Absolute Signed | Positive | Magnitude of
Code Collection Copper Hardness | IWQS Cu' [Dissolved Cu] Difference Rank Rank Ranks Exceedance
mg/L as
Units: mg/L CaCo, mg/L mg/L mg/L mg/L

BDSW-01 9/21/20 11:25 0.0035 41.5 0.0054 0.0019 0.0019 6 6 6

BDSW-01 9/21/20 17:00 0.0037 41.0 0.0053 0.0016 0.0016 2 2 2

BDSW-01 9/22/20 11:00 0.0033 41.1 0.0053 0.0020 0.0020 7.5 7.5 7.5

BDSW-01 9/22/20 16:20 0.0035 40.5 0.0052 0.0017 0.0017 3 3 3

BDSW-01 9/23/20 11:05 0.0033 41.2 0.0053 0.0020 0.0020 7.5 7.5 7.5

BDSW-01 9/23/20 17:00 0.0035 41.0 0.0053 0.0018 0.0018 4.5 4.5 4.5

BDSW-01 9/24/20 10:55 0.0035 41.3 0.0053 0.0018 0.0018 4.5 4.5 4.5

BDSW-01 9/24/20 16:10 0.0040 40.7 0.0053 0.0013 0.0013 1 1 1

BDSW-03 9/21/20 10:05 0.0024 40.6 0.0053 0.0029 0.0029 7.5 7.5 7.5

BDSW-03 9/21/20 15:30 0.0025 40.1 0.0052 0.0027 0.0027 6 6 6

BDSW-03 9/22/20 9:55 0.0024 40.7 0.0053 0.0029 0.0029 7.5 7.5 7.5

BDSW-03 9/22/20 13:20 0.0068 40.2 0.0052 -0.0016 0.0016 1 -1 0.0016
BDSW-03 9/23/20 9:50 0.0034 39.8 0.0052 0.0018 0.0018 2 2 2

BDSW-03 9/23/20 14:25 0.0026 39.9 0.0052 0.0026 0.0026 5 5 5

BDSW-03 9/24/20 9:40 0.0028 40.9 0.0053 0.0025 0.0025 4 4 4

BDSW-03 9/24/20 14:05 0.0029 40.2 0.0052 0.0023 0.0023 3 3 3

Notes:

1. Copper Idaho Water Quality Standards (IWQS Cu).
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Table 2-3.3b: Results for Wilcoxon Signed Rank Test (WSRT) Applied to the September 2020 Data for the Big Deer Creek Stations

BDSW-01 BDSW-03
R 36 35
alpha=0.05
N 8 8
Rc 5 5

from EPA QA/G-9S, Table A-7
Decision Rule: Reject HO if R < Rc

P (one-tailed) 1 0.9961
Fail to Reject Fail to Reject
Result: (Criterion Not Exceeded) | (Criterion Not Exceeded)
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Table 2-3.3c: Summary of Normality Tests for the September 2020 Dissolved Copper Data for the Big Deer CreekStations

. Shapiro-Wilk Skewness . .
Station Final Conclusion
W-Statistic| p-value Result Skewness | p-value Result
BDSW-01 0.904 0.31 Fail to Reject -1.119 0.135 Fail to Reject |Fail to Reject
BDSW-03 0.626 0.00 Reject -2.530 0.001 Reject Reject

Note: Provided for informational purposes only. Normality Tests are performed using a 10% significance level.
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Table 2-4.1a: Blackbird / Panther Creek, May 12, 2020, Synoptic Reach Gain-Loss Analysis

Flow Between Stations

. . Measured Total UA Flow Percent Sta. Flow
Blac;l:;:?oﬁ reek E:t;\;‘;?r:ys': z::l Cre(eckst)Iow Inflow Inflow Unacz:i:t(e:l)lfi;:)sfi; Flow Percent of Total Percent of Total
(cfs) (cfs) (cfs) Change at BBSW-01A at BBSW-01A
MCSW-01 0.148 0.28%
BBSW-08 5.73 5.73 10.7%
BBSW-07A 9.15 3.3 6082% 6.1% 17.0%
WTP-003 1.34 1.34
HGSW-01 0.04 0.04 0.07%
BBSW-07 8.50 -2.0 -7.1% -3.8% 15.8%
BBSW-05 13.5 5.0 58.2% 9.2% 25.0%
BBSW-03 16.2 2.7 20.3% 5.1% 30.1%
WFSW-03 29.3
WFSW-01 0.26
WFINTDITCH 0.35 0.65%
WFTTSW-01 0.101 0.19%
WFSW-02 29.1 29.5 54.1%
BBSW-02 44.1 -1.7 172% -3.1% 81.9%
BBSW-01A 53.8 9.8 22.1% 18.1% 100%
PASW-11 406 406 755%
PASW-09 460 855%
Notes:

-Measured Inflow = Flows from tributaries, portals and springs between BLACKBIRD Creek stations.

-Total Inflow = Sum of all measured inflows between BLACKBIRD Creek stations.

-Unaccounted for Flow = Current BLACKBIRD Creek station flow - upstream BLACKBIRD Creek station flow - total inflow.
-Manual flow measurements were made at BBSW-01A and BBSW-02.
-Flows for MCSW-01 are measured at MCSW-03A.

-Flows measured at WFINTDITCH include flows at WFSW-01.

-Total Inflow for West Fork = Flow at WFSW-02 + Flow at WFINTDITCH + Flow at WFTTSW-01.
-Flow not measured at PASW-11 due to high water and unsafe conditions; Flow at PASW-11 is estimated as PASW-09 less BBSW-01A for purpose of loading calculations.
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Table 2-4.1b: Blackbird / Panther Creek, May 12, 2020, Synoptic Copper Concentration and Loading

943-1595-011.3066
Table 2-4.1b

DISSOLVED COPPER TOTAL COPPER
Blackbird | Tributary, Portal | . = Load Measured Unaccounted for Conc. Load Measured  |Unaccounted for Load
Creek Station | or Spring Station (mgIL‘) (kglday) % Change on | Percent of Load | Inflow Load Load Gain/Loss (mai)® | (kgiday) % Change on | Percent of Load [ Inflow Load Gain/Loss
Blackbird Creek | at BBSW-01A (kg/day)' (kg/day) Blackbird Creek [ at BBSW-01A (kg/day)' (kg/day)
MCSW-01 0.0911 0.033 2.7% 0.1000 0.036 3.0%
BBSW-08 0.0026 0.036 0.036 0.0074 0.104 0.104
BBSW-07A 0.0055 0.123 273.3% 10.2% 0.054 0.0091 0.204 463% 16.8% 0.064
WTP-003 0.0087 0.028 0.1260 0.412
HGSW-01 0.2430 0.023 0.051 0.2790 0.026 0.438
BBSW-07 0.0105 0.218 77.3% 18.0% 0.044 0.0283 0.589 189% 48.6% -0.054
BBSW-05 0.0167 0.550 151.7% 45.4% 0.331 0.0285 0.938 59.4% 77.4% 0.349
BBSW-03 0.0200 0.792 44.1% 65.4% 0.242 0.0248 0.982 4.7% 81.1% 0.044
WFSW-03 0.0031 0.222 0.0040 0.286
WFSW-01 0.0145 0.009 0.0184 0.012
WFINTDITCH 0.0360 0.031 0.0379 0.032
WFTTSW-01 0.0194 0.005 0.0194 0.005
WFSW-02 0.0026 0.185 0.220 0.0037 0.263 0.300
BBSW-02 0.0073 0.787 -0.6% 65.0% -0.225 0.0100 1.08 9.8% 89.0% -0.204
BBSW-01A 0.0092 1.21 53.9% 100% 0.424 0.0114 1.50 39.2% 124% 0.423
PASW-11 0.0007 0.696 0.696 0.0014 1.39 1.39
PASW-09 0.0017 1.91 58.0% 158% 0.007 0.0032 3.60 140% 297% 0.710
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion

-Load Conversion =

-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BLACKBIRD Creek stations.

-Unaccounted Load =Current BLACKBIRD Creek station load - upstream BLACKBIRD Creek station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.

This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Loads at BBSW-02 and BBSW-01A are calculated from manual flow measurements.

-Loads at WFINTDITCH include loads at WFSW-01.

-Measured Inflow Load for West Fork = Load at WFSW-02 + Load at WFINTDITCH.

-There were no exceedances of the dissolved copper CCC or CMC.

1 - Load from WFSW-01 is subtracted from WFINTDITCH to avoid double counting in the load, since the new WFSW-01 sample location is the filter outlet which discharges into the
WFINTDITCH infiltration ditch. Load from WFSW-03 is not included in total West Fork measured inflow load to avoid double-counting at WFSW-02.
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Table 2-4.1c: Blackbird / Panther Creek, May 12, 2020, Synoptic Cobalt Concentration and Loading

943-1595-011.3066
Table 2-4.1c

DISSOLVED COBALT TOTAL COBALT
Blackbird | Tributary, Portal Conc. Load Measured  |Unaccounted for Load| conc. Load Measured  |Unaccounted for Load
Creek Station | or Spring Station (mglL) (kg/day) % Change on | Percent of Load [ Inflow Load Gain/Loss (mglL) | (kgiday) % Change on | Percent of Load | Inflow Load Gain/Loss
Blackbird Creek at BBSW-01A (kglday)1 (kg/day) Blackbird Creek at BBSW-01A (kg/day)1 (kg/day)
MCSW-01 0.1210 0.044 0.6% 0.1240 0.045 0.7%
BBSW-08 0.0002 0.003 0.003 0.0010 0.014 0.014
BBSW-07A 0.0035 0.078 78.8% 1.1% 0.032 0.0045 0.101 124% 1.5% 0.042
WTP-003 0.1670 0.547 0.2020 0.661
HGSW-01 0.2020 0.019 0.566 0.2130 0.020 0.681
BBSW-07 0.0297 0.618 688% 9.0% -0.026 0.0367 0.763 658% 11.2% -0.019
BBSW-05 0.0340 1.119 81.1% 16.3% 0.501 0.0401 1.320 72.9% 19.3% 0.556
BBSW-03 0.0370 1.465 30.9% 21.4% 0.346 0.0389 1.540 16.7% 22.5% 0.220
WFSW-03 0.0003 0.021 0.0005 0.036
WFSW-01 7.50 4.77 7.45 4.74
WFINTDITCH 6.68 5.69 7.00 5.96
WFTTSW-01 3.53 0.872 3.72 0.919
WFSW-02 0.0004 0.028 6.59 0.0007 0.050 6.93
BBSW-02 0.0511 5.51 276% 80.5% -2.546 0.0531 572 272% 83.6% -2.746
BBSW-01A 0.0520 6.84 24.3% 100% 1.337 0.0554 7.29 27.4% 107% 1.569
PASW-11 0.0002 0.199 0.199 0.0003 0.298 0.298
PASW-09 0.0072 8.10 18.4% 118% 1.060 0.0099 11.1 52.8% 163% 3.551
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion

-Load Conversion =

2.447

-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BLACKBIRD Creek stations.

-Unaccounted Load =Current BLACKBIRD Creek station load - upstream BLACKBIRD Creek station load - total inflow load.

-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.

This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Loads at BBSW-02 and BBSW-01A are calculated from manual flow measurements.
-Loads at WFINTDITCH include loads at WFSW-01.
-Measured Inflow Load for West Fork = Load at WFSW-02 + Load at WFINTDITCH.
-There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Panther Creek). This cleanup level does not apply to the Blackbird Creek.
1 - Load from WFSW-01 is subtracted from WFINTDITCH to avoid double counting in the load, since the new WFSW-01 sample location is the filter outlet which discharges into the WFINTDITCH
infiltration ditch. Load from WFSW-03 is not included in total West Fork measured inflow load to avoid double-counting at WFSW-02.
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Table 2-4.1d: Blackbird / Panther Creek, May 12, 2020, Synoptic Arsenic Concentration and Loading

943-1595-011.3066
Table 2-4.1d

DISSOLVED ARSENIC TOTAL ARSENIC
Blackbird | Tributary, Portal Conc. Load Measured  |Unaccounted for Load| conc. Load Measured  |Unaccounted for Load
Creek Station | or Spring Station (mglL) (kg/day) % Change on | Percent of Load [ Inflow Load Gain/Loss (mglL) | (kgiday) % Change on | Percent of Load | Inflow Load Gain/Loss
Blackbird Creek at BBSW-01A (kglday)1 (kg/day) Blackbird Creek at BBSW-01A (kg/day)1 (kg/day)
MCSW-01 0.011 0.004 0.4% 0.013 0.005 0.5%
BBSW-08 0.001 0.014 0.014 0.003 0.042 0.042
BBSW-07A 0.001 0.022 462% 2.4% 0.004 0.003 0.067 1326.7% 7.3% 0.020
WTP-003 0.001 0.003 0.001 0.003
HGSW-01 0.017 0.002 0.026 0.018 0.002 0.070
BBSW-07 0.002 0.042 85.8% 4.5% -0.006 0.003 0.062 -7.1% 6.8% -0.075
BBSW-05 0.005 0.165 296% 17.9% 0.123 0.006 0.197 216% 21.4% 0.135
BBSW-03 0.007 0.277 68.4% 30.1% 0.113 0.008 0.317 60.4% 34.4% 0.119
WFSW-03 0.003 0.215 0.003 0.215
WFSW-01 0.212 0.135 0.238 0.151
WFINTDITCH 0.176 0.150 0.196 0.167
WFTTSW-01 0.055 0.0136 0.065 0.016
WFSW-02 0.003 0.214 0.377 0.004 0.285 0.468
BBSW-02 0.005 0.539 94.5% 58.5% -0.115 0.007 0.754 138% 81.9% -0.030
BBSW-01A 0.007 0.921 71.0% 100% 0.383 0.010 1.316 74.5% 143% 0.562
PASW-11 0.001 0.994 0.994 0.001 0.994 0.994
PASW-09 0.001 1.125 22.1% 122% -0.790 0.003 3.376 157% 366% 1.066
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion

-Load Conversion =

2.447

-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BLACKBIRD Creek stations.

-Unaccounted Load =Current BLACKBIRD Creek station load - upstream BLACKBIRD Creek station load - total inflow load.

-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.

This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Loads at BBSW-02 and BBSW-01A are calculated from manual flow measurements.
-Loads at WFINTDITCH include loads at WFSW-01.
-Measured Inflow Load for West Fork = Load at WFSW-02 + Load at WFINTDITCH.
-There were no exceedances of the EPA cleanup level for total arsenic of 0.010 mg/L for Blackbird Creek Stations. This cleanup level does not apply to the Blackbird "Tributary, Portal, or Spring Stations".
1 - Load from WFSW-01 is subtracted from WFINTDITCH to avoid double counting in the load, since the new WFSW-01 sample location is the filter outlet which discharges into the WFINTDITCH
infiltration ditch. Load from WFSW-03 is not included in total West Fork measured inflow load to avoid double-counting at WFSW-02.
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Table 2-4.2a: Bucktail / South Fork Big Deer / Big Deer Creek, May 5, 2020, Synoptic Reach Gain-Loss Analysis

] ] Measured Total Flow Between Stations Unaccounted Sta. Flow
Big g;etli'o(:]reek (')I'rrlsburtianry,sFt’:trit;I‘ Cre(eckst)Iow Inflow Inflow Unaccounted for Flow Percent Flow :‘::';:Ie ntof Percent of Total
pring (cfs) (cfs) Gain (+)/Loss () Change | . oo tios | atBDSW-03
BTSW-01.6 0.035 0.1%
BTSW-01 0.38 0.34 983% 0.52% 0.6%
SFSW-04 3.04 3.04 4.6%
SFSW-02
SFSW-01 3.41 -0.01 797% -0.02% 5.1%
BDSW-04 56.7 56.7 85.3%
BDSW-03 66.5 6.39 1850% 9.6% 100%
BDSW-01
PASW-05 325 325 488%
Notes:

-Measured Inflow = Flows from tributaries, portals and springs between BIG DEER Creek stations.

-Total Inflow = Sum of all measured inflows between BIG DEER Creek stations.

-Unaccounted for Flow = Current BIG DEER Creek station flow - upstream BIG DEER Creek station flow - total inflow.
-Flows at BTSW-01 were calculated using the weir flow conversion equation at Lower Bucktail.

-Flows at SFSW-04 are estimated as the difference between flows at SFSW-01 and BTSW-01

-Flow measurements are not required at BDSW-01, SFSW-02, or SFSW-04.

-Flows at SFSW-01 are used to calculate loads at SFSW-02.

-Flows at BDSW-03 are used to calculate loads at BDSW-01.

-Flow measurements were not obtained at PASW-05 nor PASW-04X due to unsafe conditions. Since no flow is available from PASW-05, flows at PASW-09 (258 cfs on 5/5/20 at
17:15 per USGS gaging station) and BDSW-03 are used to estimate flow for PASW-05 (i.e. PASW-09 + BDSW-03 = PASW-05) for the purpose of loading calculations.
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Table 2-4.2b: Bucktail / South Fork Big Deer / Big Deer Creek, May 5, 2020, Synoptic Copper Concentration and Loading

943-1595-011.3066

Table 2-4.2b

] _ CuWas cuwas DISSOLVED COPPER TOTAL COPPER
Big gfef Creek Tnbut'a ", Por'tal Acute (CMC) Chronic (CCC) Conc. Load % Change on Big Percent of Measured Unaccoupted for Conc. Load % Change on Big Percent of Measured Unaccoupted for Load
ation or Spring Station (mglL) (mglL) (mall) (kgiday) Deer Creek Load Inflow Load Load Gain/Loss (mglL) (kg/day) Deer Creek Load Inflow Load Gain/Loss
at BDSW-03 (kg/day) kg/day) at BDSW-03 (kg/day) (kg/day)
BTSW-01.6 0.0690 0.006 2.6% 0.0757 0.007 2.3%
BTSW-01 0.0439 0.041 589% 17.9% 0.0482 0.045 589% 16.2%
SFSW-04 0.0003 0.002 0.002 0.0008 0.006 0.006
SFSW-02 0.0122 0.0084 0.0085 0.071 73.8% 31.1% 0.028 0.0110 0.092 105% 33.2% 0.041
SFSW-01 0.0122 0.0084 0.0119 0.099 40.0% 43.6% 0.028 0.0162 0.135 47.3% 48.9% 0.043
BDSW-04 0.0046 0.0035 0.0004 0.055 0.055 0.0008 0.111 0.111
BDSW-03 0.0046 0.0035 0.0014 0.228 129% 100% 0.073 0.0017 0.277 105% 100% 0.030
BDSW-01 0.0046 0.0035 0.0055 0.895 293% 393% 0.667 0.0070 1.139 312% 412% 0.862
PASW-05 0.0046 0.0035 0.0021 1.667 1.67 0.0026 2.06 2.06
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion
-Load Conversion = 2.
-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.
-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creek station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.
-Light purple shaded cells indicate dissolved copper results are above the CCC. Light green shaded cells indicate dissolved copper results are above the CMC and CCC.
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Table 2-4.2c: Bucktail / South Fork Big Deer/ Big Deer Creek, May 5, 2020, Synoptic Cobalt Concentration and Loading

943-1595-011.3066
Table 2-4.2c

DISSOLVED COBALT TOTAL COBALT
Big gteaetni'oireek Jrnsb::ianrg’;::::‘ Conc. Load % Change on Big | Percent of Load Imle: ;l:_r:: d Unaccg::lr:/e:iofszr Load Conc. Load % Change on Big | Percent of Load Il:Vflleo a;t:_rs;l d | Unaccounted for Load
(mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) (ka/day) (mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) Gain/Loss (kg/day)
BTSW-01.6 0.0965 0.008 6.4% 0.0985 0.008 5.8%
BTSW-01 0.1110 0.103 1145% 79.3% 0.095 0.1110 0.103 1120% 70.5% 0.095
SFSW-04 0.0001 0.001 0.001 0.0001 0.001 0.001
SFSW-02 0.0111 0.093 -10.3% 71.1% -0.011 0.0111 0.093 -10.3% 63.2% -0.011
SFSW-01 0.0110 0.092 -0.9% 70.5% 0.0116 0.097 4.5% 66.1%
BDSW-04 0.0001 0.014 0.014 0.0001 0.014 0.014
BDSW-03 0.0008 0.130 41.9% 100% 0.025 0.0009 0.146 51.3% 100% 0.036
BDSW-01 0.0012 0.195 50.0% 150% 0.065 0.0015 0.244 66.7% 167% 0.098
PASW-05 0.0061 4.84 4.84 0.0081 6.43 6.43
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion

-Load Conversion =

2.447

-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.
-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creek station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.

This is likely due to the fact that the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.

-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.

-There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Big Deer Creek and South Fork Big Deer Creek).
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Table 2-4.2d: Bucktail / South Fork Big Deer / Big Deer Creek, May 26, 2020, Synoptic Reach Gain-Loss Analysis

] ] Measured Total Flow Between Stations Unaccounted Sta. Flow
Big g;etli'o(:]reek (')I'rrlsburtianry,sFt’:trit;I‘ Cre(eckst)Iow Inflow Inflow Unaccounted for Flow Percent Flow :‘::';:Ie ntof Percent of Total
pring (cfs) (cfs) Gain (+)/Loss () Change | . oo tios | atBDSW-03
BTSW-01.6 0.097 0.1%
BTSW-01 0.77 0.67 694% 0.77% 0.9%
SFSW-04 8.39 8.39 9.6%
SFSW-02
SFSW-01 8.87 -0.29 1052% -0.33% 10.1%
BDSW-04 72.8 72.8 83.0%
BDSW-03 87.8 6.08 889% 6.9% 100%
BDSW-01
PASW-05 480 480 547%
Notes:

-Measured Inflow = Flows from tributaries, portals and springs between BIG DEER Creek stations.
-Total Inflow = Sum of all measured inflows between BIG DEER Creek stations.

-Unaccounted for Flow = Current BIG DEER Creek station flow - upstream BIG DEER Creek station flow - total inflow.

-Flows at BTSW-01 were calculated using the weir flow conversion equation at Lower Bucktail.
-Flows at SFSW-04 are estimated as the difference between flows at SFSW-01 and BTSW-01
-Flow measurements are not required at BDSW-01, SFSW-02, or SFSW-04.

-Flows at SFSW-01 are used to calculate loads at SFSW-02.

-Flows at BDSW-03 are used to calculate loads at BDSW-01.
-Flow measurements were not obtained at PASW-05 nor PASW-04X due to unsafe conditions. Since no flow is available from PASW-05, flows at PASW-09 (392cfs 'A' on 5/26/20 at

13:45 per USGS gaging station) and BDSW-03 are used to estimate flow for PASW-05 (i.e. PASW-09 + BDSW-03 = PASW-05) for the purpose of loading calculations.
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Table 2-4.2e

February 2021
Table 2-4.2e: Bucktail / South Fork Big Deer / Big Deer Creek, May 26, 2020, Synoptic Copper C: ation and Loading
Big Deer Creek | Tributary, Portal Culwas Cu !WQS Dls.s OLVE’:r:;F;ZIfER Measured Unaccounted for " TOT':’:rignF:F::R Measured Unaccounted for Load
Station or Spring Station Acute (CMC) Chronic (CCC) Conc. Load % Change on Big Load Inflow Load Load Gain/Loss Conc. Load % Change on Big Load Inflow Load Gain/Loss
(mgl/L) (mglL) (mglL) (kg/day) Deer Creek (mg/L) (kg/day) Deer Creek
at BDSW-03 (kg/day) kg/day) at BDSW-03 (kg/day) (kg/day)
BTSW-01.6 0.0638 0.015 3.9% 0.0735 0.017 3.1%
BTSW-01 0.0468 0.088 482% 22.8% 0.0624 0.118 574% 21.1%
SFSW-04 0.0003 0.006 0.006 0.0004 0.008 0.008
SFSW-02 0.0094 0.0066 0.0053 0.115 30.5% 29.8% 0.021 0.0090 0.195 66.1% 35.0% 0.070
SFSW-01 0.0094 0.0066 0.0080 0.174 50.9% 44.9% 0.059 0.0163 0.354 81.1% 63.4% 0.158
BDSW-04 0.0046 0.0035 0.0003 0.053 0.053 0.0013 0.232 0.232
BDSW-03 0.0046 0.0035 0.0018 0.386 123% 100% 0.159 0.0026 0.558 57.8% 100% -0.027
BDSW-01 0.0046 0.0035 0.0044 0.945 144% 244% 0.558 0.0085 1.83 227% 327% 1.27
PASW-05 0.0046 0.0035 0.0014 1.64 1.64 0.0022 2.58 2.58
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion
2.

-Load Conversion =

-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.

-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creek station load - total inflow load.

-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.

-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.

-Light purple shaded cells indicate dissolved copper results are above the CCC. None of the dissolved copper results were above the CMC and CCC.
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Table 2-4.2f: Bucktail / South Fork Big Deer/ Big Deer Creek, May 26, 2020, Synoptic Cobalt Concentration and Loading

943-1595-011.3066
Table 2-4.2f

DISSOLVED COBALT TOTAL COBALT
Big gtea etni'oireek Jrnsb::ianrg’;::::‘ Conc. Load % Change on Big | Percent of Load h:vflleoa‘:l::s: d Unaccg::lr:/e:iofszr Load Conc. Load % Change on Big | Percent of Load Irll\gle: ;l:-rz;l d | Unaccounted for Load
(mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) (ka/day) (mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) Gain/Loss (kg/day)
BTSW-01.6 0.0824 0.020 8.3% 0.0923 0.022 8.5%
BTSW-01 0.0848 0.160 717% 67.6% 0.140 0.0898 0.169 672% 65.7% 0.147
SFSW-04 0.0001 0.002 0.002 0.0001 0.002 0.002
SFSW-02 0.0063 0.137 -14.4% 57.9% -0.025 0.0066 0.143 -15.3% 55.6% -0.028
SFSW-01 0.0070 0.152 11.1% 64.3% 0.0079 0.171 19.7% 66.5%
BDSW-04 0.0001 0.018 0.018 0.0001 0.018 0.018
BDSW-03 0.0011 0.236 55.5% 100% 0.066 0.0012 0.258 50.3% 100% 0.068
BDSW-01 0.0014 0.301 27.3% 127% 0.0020 0.429 66.7% 167%
PASW-05 0.0042 4.93 4.93 0.0057 6.69 6.69
Notes:

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion

-Load Conversion =

2.447

-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.

-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creek station load - total inflow load.

-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.

-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.

-Flow measurements were not obtained at PASW-04X nor PASW-05 due to unsafe conditions.
-There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Big Deer Creek and South Fork Big Deer Creek).
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Table 2.4.3a: Bucktail / South Fork Big Deer / Big Deer Creek, September 9, 2020, Synoptic Reach Gain-Loss Analysis

] ] Measured Total Flow Between Stations Unaccounted Sta. Flow
Big g;etli'o(:]reek (')I'rrlsburtianry,sFt’:trit;I‘ Cre(eckst)Iow Inflow Inflow Unaccounted for Flow Percent Flow :‘::';:Ie ntof Percent of Total
pring (cfs) (cfs) Gain (+)/Loss () Change | . oo tios | atBDSW-03
BTSW-01.6 0.07 0.6%
BTSW-01 0.21 0.14 200% 1.2% 1.8%
SFSW-04 2.02 2.02 17.2%
SFSW-02
SFSW-01 2.74 0.51 1205% 4.4% 23.4%
BDSW-04 8.09 8.09 69.0%
BDSW-03 11.7 0.89 328% 7.6% 100%
BDSW-01
PASW-05 71.5 71.5 610%
PASW-04X 76.7 654%
Notes:

-Measured Inflow = Flows from tributaries, portals and springs between BIG DEER Creek stations.
-Total Inflow = Sum of all measured inflows between BIG DEER Creek stations.

-Unaccounted for Flow = Current BIG DEER Creek station flow - upstream BIG DEER Creek station flow - total inflow.

-Flows at BTSW-01 were calculated using the weir flow conversion equation at Lower Bucktail.

-Flow measurements are not required at BDSW-01 or SFSW-02.
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Table 2.4.3b: Bucktail / South Fork Big Deer / Big Deer Creek, September 9, 2020, Synoptic Copper Concentration and Loading

943-1595-011.3066
Table 2-4.3b

] ] CuIwas Cuwas DISSOLVED COPPER TOTAL COPPER
Big gfef Creek Tnbut'a ", Por'tal Acute (CMC) Chronic (CCC) Conc. Load % Change on Big Percent of Measured Unaccoupted for Conc. Load % Change on Big Percent of Measured Unaccoupted for Load
ation or Spring Station (mglL) (mglL) (mall) (kgiday) Deer Creek Load Inflow Load Load Gain/Loss (mglL) (kg/day) Deer Creek Load Inflow Load Gain/Loss
at BDSW-03 (kg/day) (kg/day) at BDSW-03 (kg/day) (kg/day)
BTSW-01.6 0.0689 0.012 18.7% 0.0762 0.013 15.2%
BTSW-01 0.0374 0.019 62.8% 30.5% 0.0454 0.023 78.7% 27.1%
SFSW-04 0.0003 0.001 0.001 0.0004 0.002 0.002
SFSW-02 0.0131 0.0090 0.0076 0.051 165% 80.8% 0.030 0.0093 0.062 167% 72.5% 0.037
SFSW-01 0.0133 0.0091 0.0103 0.069 35.5% 109% 0.018 0.0167 0.112 79.6% 130% 0.050
BDSW-04 0.0056 0.0041 0.0003 0.006 0.006 0.0004 0.008 0.008
BDSW-03 0.0070 0.0051 0.0022 0.063 -8.6% 100% -0.012 0.0030 0.086 -23.2% 100% -0.034
BDSW-01 0.0073 0.0053 0.0030 0.086 36.4% 136% 0.023 0.0040 0.115 33.3% 133% 0.029
PASW-05 0.0071 0.0052 0.0005 0.088 0.088 0.0007 0.123 0.123
PASW-04X 0.0068 0.0050 0.0009 0.169 96% 268% -0.005 0.0012 0.225 96% 357% -0.012
Notes: Cu - Copper; IWQS - Idaho Water Quality Standards; CMC - Acute Copper Criterion; CCC - Chronic Copper Criterion

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion
-Load Conversion = 2.447
-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.
-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creeck station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.
-Light purple shaded cells indicate dissolved copper results are above the CCC. None of the dissolved copper results were above the CMC and CCC.
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Table 2.4.3c: Bucktail / South Fork Big Deer/ Big Deer Creek, September 9, 2020, Synoptic Cobalt Concentration and Loading

943-1595-011.3066
Table 2-4.3c

DISSOLVED COBALT TOTAL COBALT
Big gteaetni'oireek Jrnsb::ianrg’;::::‘ Conc. Load % Change on Big | Percent of Load Illl\gle: ;l:_l’:: d Unaccg::lr:/e:iofszr Load Conc. Load % Change on Big | Percent of Load Il:Vflleo a;lll-rs: d | Unaccounted for Load
(mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) (ka/day) (mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) Gain/Loss (kg/day)
BTSW-01.6 0.0866 0.015 14.4% 0.0853 0.015 18.2%
BTSW-01 0.1390 0.071 382% 69.2% 0.057 0.1990 0.102 600% 127% 0.088
SFSW-04 0.0007 0.003 0.003 0.0001 0.000 0.0005
SFSW-02 0.0155 0.104 45.5% 101% 0.029 0.0151 0.101 -1.0% 126% -0.002
SFSW-01 0.0154 0.103 -0.65% 100% 0.0145 0.097 -4.0% 121%
BDSW-04 0.0001 0.002 0.002 0.0001 0.002 0.002
BDSW-03 0.0036 0.103 0.0% 100% -0.002 0.0028 0.080 -17.4% 100% -0.019
BDSW-01 0.0025 0.072 -30.6% 69.4% 0.0019 0.054 -32.1% 67.9%
PASW-05 0.0119 2.08 2.08 0.0112 1.96 1.96
PASW-04X 0.0100 1.88 2517% 1817% -0.278 0.0094 1.76 3137% 1708% -0.251

Notes: Co - Cobalt; IWQS - Idaho Water Quality Standards; CMC - Acute Copper Criterion; CCC - Chronic Copper Criterion
Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion
-Load Conversion = 2.447
-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.
-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creek station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.

-There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Big Deer Creek and South Fork Big Deer Creek).

O GOLDER



February 2021

Table 2.4.3d: Bucktail / South Fork Big Deer / Big Deer Creek, September 28, 2020, Synoptic Reach Gain-Loss Analysis

] ] Measured Total Flow Between Stations Unaccounted Sta. Flow
Big g;etli'o(:]reek (')I'rrlsburtianry,sFt’:trit;I‘ Cre(eckst)Iow Inflow Inflow Unaccounted for Flow Percent Flow :‘::';:Ie ntof Percent of Total
pring (cfs) (cfs) Gain (+)/Loss () Change | . oo tios | atBDSW-03
BTSW-01.6 0.056 0.6%
BTSW-01 0.22 0.16 293% 1.8% 2.4%
SFSW-04 2.08 2.08 22.6%
SFSW-02
SFSW-01 2.27 -0.03 932% -0.3% 24.6%
BDSW-04 7.73 7.73 83.8%
BDSW-03 9.22 -0.78 306% -8.5% 100%
BDSW-01
PASW-05 67.0 67.0 726%
PASW-04X 70.8 768%
Notes:

-Measured Inflow = Flows from tributaries, portals and springs between BIG DEER Creek stations.

-Total Inflow = Sum of all measured inflows between BIG DEER Creek stations.

-Unaccounted for Flow = Current BIG DEER Creek station flow - upstream BIG DEER Creek station flow - total inflow.
-Flows at BTSW-01 were calculated using the weir flow conversion equation at Lower Bucktail.
-Flow measurements are not required at BDSW-01 or SFSW-02.
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Table 2.4.3e: Bucktail / South Fork Big Deer / Big Deer Creek, September 28, 2020, Synoptic Copper Concentration and Loading

943-1595-011.3066

Table 2-5.3e

] ] CuIwas Cuwas DISSOLVED COPPER TOTAL COPPER
Big gfef Creek Tnbut'a ", Por'tal Acute (CMC) Chronic (CCC) Conc. Load % Change on Big Percent of Measured Unaccoupted for Conc. Load % Change on Big Percent of Measured Unaccoupted for Load
ation or Spring Station (mglL) (mglL) (mall) (kgiday) Deer Creek Load Inflow Load Load Gain/Loss (mglL) (kg/day) Deer Creek Load Inflow Load Gain/Loss
at BDSW-03 (kg/day) (kg/day) at BDSW-03 (kg/day) (kg/day)
BTSW-01.6 0.0813 0.011 17.0% 0.0813 0.011 13.3%
BTSW-01 0.0422 0.023 104% 34.7% 0.0717 0.039 246% 46.2%
SFSW-04 0.0004 0.002 0.002 0.0004 0.002 0.002
SFSW-02 0.0133 0.0091 0.0097 0.054 137% 82.4% 0.029 0.0126 0.070 81.3% 83.8% 0.029
SFSW-01 0.0131 0.0090 0.0134 0.074 38.1% 114% 0.021 0.0179 0.099 42.1% 119% 0.029
BDSW-04 0.0053 0.0039 0.0004 0.008 0.008 0.0014 0.026 0.026
BDSW-03 0.0072 0.0052 0.0029 0.065 -12.1% 100% -0.017 0.0037 0.083 -16.0% 100% -0.042
BDSW-01 0.0072 0.0052 0.0045 0.102 55.2% 155% 0.036 0.0051 0.115 37.8% 138% 0.032
PASW-05 0.0071 0.0051 0.0005 0.082 0.082 0.0008 0.131 0.131
PASW-04X 0.0068 0.0050 0.0010 0.173 71% 265% -0.010 0.0015 0.260 126% 397% 0.014
Notes: Cu - Copper; IWQS - Idaho Water Quality Standards; CMC - Acute Copper Criterion; CCC - Chronic Copper Criterion

Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion
-Load Conversion = 2.447
-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.
-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creeck station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.
-Light purple shaded cells indicate dissolved copper results are above the CCC. Light green shaded cells indicate dissolved copper results were above the CMC and CCC.
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Table 2.4.3f: Bucktail / South Fork Big Deer/ Big Deer Creek, September 28, 2020, Synoptic Cobalt Concentration and Loading

943-1595-011.3066
Table 2-5.3f

DISSOLVED COBALT TOTAL COBALT
Big gteaetni'oireek Jrnsb::ianrg’;::::‘ Conc. Load % Change on Big | Percent of Load Illl\gle: ;l:_l’:: d Unaccg::lr:/e:iofszr Load Conc. Load % Change on Big | Percent of Load Il:Vflleo a;lll-rs: d | Unaccounted for Load
(mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) (ka/day) (mg/L) (kg/day) Deer Creek at BDSW-03 (ka/day) Gain/Loss (kg/day)
BTSW-01.6 0.0874 0.012 19.0% 0.0867 0.012 18.2%
BTSW-01 0.1330 0.072 498% 113% 0.060 0.1360 0.073 516% 112% 0.061
SFSW-04 0.0002 0.001 0.001 0.0002 0.001 0.001
SFSW-02 0.0140 0.078 8.61% 123% 0.005 0.0140 0.078 6.22% 119% 0.004
SFSW-01 0.0135 0.075 -3.57% 119% 0.0134 0.074 -4.29% 114%
BDSW-04 0.0001 0.002 0.002 0.0001 0.002 0.002
BDSW-03 0.0028 0.063 -15.8% 100% -0.014 0.0029 0.065 -12.1% 100% -0.011
BDSW-01 0.0018 0.041 -35.7% 64.3% 0.0019 0.043 -34.5% 65.5%
PASW-05 0.0112 1.84 1.84 0.0121 1.98 1.98
PASW-04X 0.0097 1.68 4036% 2659% -0.196 0.0104 1.80 4101% 2851% -0.225

Notes: Co - Cobalt; IWQS - Idaho Water Quality Standards; CMC - Acute Copper Criterion; CCC - Chronic Copper Criterion
Load = Flow (cfs) * Conc. (in mg/L)* Load Conversion
-Load Conversion = 2.447
-Measured Inflow Load = Loads from tributaries, portals and springs between the current and upstream BIG DEER Creek stations.
-Unaccounted Load =Current BIG DEER Creek station load - upstream BIG DEER Creek station load - total inflow load.
-The dissolved concentrations of some metals (e.g. cobalt ) are often higher than the total concentrations.
This is likely because the metals are present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
-Flows at SFSW-01 are used to calculate loads at SFSW-02.
-Flows at BDSW-03 are used to calculate loads at BDSW-01.

-There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Big Deer Creek and South Fork Big Deer Creek).
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Table 2-6: Blackbird Mine Water Treatment Plant Effluent, 2020

Month Flow Total Cobalt Dissolved Cobalt Total Copper Dissolved Copper Total Iron Dissolved Iron
Gallons Cubic Meters mg/L kg/month mg/L kg/month mg/L kg/month | mg/L kg/month mgIL1 kg/month mg/L' kg/month
January 0
February 0
March 22,539,000 85,320 0.236 20.14 0.180 15.4 0.074 6.31 0.005 0.43 0.38 3242 (< 0.015 [< 1.28
April 15,633,000 59,178 0.581 34.38 0.560 33.1 0.035 2.07 0.012 0.71 0.11 6.51 |< 0.015 |< 0.89
May 25,887,000 97,994 0.221 21.66 0.208 20.4 0.036 3.53 0.010 1.00 0.05 4.90 [< 0.015 1.47
June 21,355,000 80,838 0.154 12.45 0.142 11.5 0.053 4.28 0.011 0.89 0.08 6.47 0.040 |< 3.23
July 15,693,000 59,405 0.143 8.49 0.124 7.37 0.049 2.91 0.009 0.53 0.08 4.75 0.100 |< 5.94
August 11,784,000 44,587 0.083 3.70 0.079 3.52 0.038 1.69 0.019 0.85 0.11 4.90 0.040 1.78
September 8,427,000 31,885 0.080 2.55 0.084 2.68 0.034 1.08 0.012 0.38 0.08 255 |< 0.015 0.48
October 7,092,000 26,834 0.120 3.22 0.110 2.95 0.026 0.70 0.011 0.30 0.10 268 |[< 0.015 |< 0.40
November 5,661,000 21,420 0.113 2.42 0.108 2.31 0.022 0.47 0.005 0.11 0.10 214 |< 0.015 |< 0.32
December 837,000 3,167 0.114 0.36 0.105 0.33 0.019 0.06 0.006 0.02 0.07 0.22 |< 0.015 |< 0.05
Totals 134,908,000 510,628 109.37 99.52 23.12 5.21 67.55 < 1584
Average 0.185 0.170 0.039 0.010 0.12 < 0.03

Note:
1. Results preceded by a '<' symbol represent non-detect values, which are reported in the table at half of the analytical laboratory reporting limit.
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020
StartDateTime BDSW-01 BDSW-03 BDSW-01 - BDSW-03
(mg/L) (mg/L) (mg/L)

11/30/1990 0.070 0.040 0.030
4/12/1991 0.070 0.040 0.030
4/25/1991 0.070 0.060 0.010
5/10/1991 0.200 0.180 0.020
7/9/1991 0.240 0.260 -0.020
8/13/1991 0.130 0.110 0.020
10/1/1992 0.063 0.105 -0.042
5/13/1993 0.112 0.077 0.035
9/9/1994 0.074 0.114 -0.040
10/17/1998 0.080 0.076 0.004
5/28/1999 0.034 0.035 -0.001
9/22/1999 0.028 0.025 0.003
5/20/2002 0.023 0.011 0.012
9/19/2002 0.015 0.015 0.000
5/29/2003 0.028 0.012 0.016
6/17/2003 0.003 0.007 -0.004
9/23/2003 0.009 0.010 -0.001
4/14/2004 0.009 0.003 0.006
4/21/2004 0.009 0.005 0.004
4/28/2004 0.012 0.005 0.007
5/5/2004 0.008 0.003 0.005
5/19/2004 0.012 0.005 0.007
5/26/2004 0.010 0.005 0.005
6/2/2004 0.008 0.007 0.001
6/9/2004 0.006 0.003 0.003
6/15/2004 0.008 0.004 0.004
9/24/2004 0.011 0.011 0.000
5/20/2006 0.011 0.006 0.005
5/23/2006 0.007 0.004 0.003
5/30/2006 0.007 0.005 0.002
10/20/2006 0.008 0.006 0.002
4/25/2007 0.008 0.004 0.004
5/8/2007 0.007 0.003 0.004
5/21/2007 0.007 0.002 0.005
10/8/2007 0.007 0.005 0.002
5/12/2008 0.007 0.003 0.004
5/13/2008 0.007 0.003 0.004
5/14/2008 0.008 0.003 0.005
5/15/2008 0.012 0.007 0.005
5/16/2008 0.010 0.006 0.004
5/27/2008 0.006 0.003 0.003
5/28/2008 0.006 0.003 0.003
5/29/2008 0.006 0.003 0.003
5/30/2008 0.006 0.004 0.002
6/4/2008 0.005 0.003 0.002
6/23/2008 0.004 0.002 0.002
6/24/2008 0.004 0.002 0.002
6/25/2008 0.004 0.002 0.002
6/26/2008 0.004 0.002 0.002
9/29/2008 0.006 0.005 0.001
9/30/2008 0.006 0.005 0.001
10/1/2008 0.006 0.005 0.001
10/2/2008 0.006 0.005 0.001
5/11/2009 0.007 0.003 0.004
5/11/2009 0.007 0.003 0.004
5/11/2009 0.007 0.004 0.003
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
5/12/2009 0.007 0.003 0.004
5/12/2009 0.007 0.003 0.004
5/12/2009 0.007 0.003 0.004
5/13/2009 0.006 0.006 0.000
5/13/2009 0.007 0.003 0.004
5/13/2009 0.007 0.006 0.001
5/14/2009 0.006 0.003 0.003
5/14/2009 0.006 0.003 0.003
5/15/2009 0.010 0.003 0.007
5/26/2009 0.006 0.002 0.004
5/26/2009 0.006 0.002 0.004
5/26/2009 0.006 0.003 0.003
5/27/2009 0.005 0.002 0.003
5/27/2009 0.006 0.002 0.004
5/27/2009 0.006 0.002 0.004
5/28/2009 0.005 0.002 0.003
5/28/2009 0.005 0.002 0.003
5/28/2009 0.006 0.003 0.003
5/29/2009 0.005 0.002 0.003
5/29/2009 0.005 0.002 0.003
5/29/2009 0.005 0.003 0.002
6/2/2009 0.006 0.002 0.004
6/8/2009 0.004 0.002 0.002
6/8/2009 0.004 0.002 0.002
6/8/2009 0.004 0.002 0.002
6/9/2009 0.004 0.002 0.002
6/9/2009 0.005 0.002 0.003
6/9/2009 0.004 0.002 0.002
6/10/2009 0.004 0.002 0.002
6/10/2009 0.005 0.002 0.003
6/10/2009 0.005 0.002 0.003
6/11/2009 0.004 0.002 0.002
6/11/2009 0.004 0.002 0.002
6/11/2009 0.004 0.002 0.002
9/28/2009 0.005 0.004 0.001
9/28/2009 0.005 0.004 0.001
9/28/2009 0.005 0.005 0.000
9/29/2009 0.005 0.005 0.000
9/29/2009 0.006 0.005 0.001
9/29/2009 0.007 0.005 0.002
9/30/2009 0.009 0.005 0.004
9/30/2009 0.006 0.004 0.002
9/30/2009 0.006 0.005 0.001
10/1/2009 0.005 0.004 0.001
10/1/2009 0.006 0.005 0.001
10/1/2009 0.006 0.005 0.001
5/10/2010 0.007 0.003 0.004
5/10/2010 0.007 0.003 0.004
5/10/2010 0.007 0.003 0.004
5/11/2010 0.007 0.004 0.003
5/11/2010 0.007 0.003 0.004
5/11/2010 0.008 0.003 0.005
5/12/2010 0.006 0.003 0.003
5/12/2010 0.007 0.003 0.004
5/12/2010 0.007 0.004 0.003
5/13/2010 0.007 0.003 0.004
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
5/13/2010 0.007 0.003 0.004
5/13/2010 0.007 0.003 0.004
5/24/2010 0.005 0.002 0.003
5/24/2010 0.005 0.002 0.003
5/24/2010 0.005 0.002 0.003
5/25/2010 0.005 0.002 0.003
5/25/2010 0.005 0.002 0.003
5/25/2010 0.006 0.002 0.004
5/26/2010 0.005 0.002 0.003
5/26/2010 0.006 0.002 0.004
5/26/2010 0.006 0.003 0.003
5/27/2010 0.006 0.003 0.003
5/27/2010 0.006 0.003 0.003
5/27/2010 0.006 0.003 0.003
6/7/2010 0.005 0.002 0.003
6/8/2010 0.004 0.002 0.002
6/8/2010 0.005 0.002 0.003
6/8/2010 0.005 0.002 0.003
6/9/2010 0.005 0.002 0.003
6/9/2010 0.005 0.002 0.003
6/9/2010 0.005 0.003 0.002
6/10/2010 0.005 0.002 0.003
6/10/2010 0.005 0.002 0.003
6/10/2010 0.005 0.002 0.003
6/11/2010 0.006 0.002 0.004
6/11/2010 0.005 0.005 0.000
9/20/2010 0.006 0.004 0.002
9/20/2010 0.006 0.004 0.002
9/20/2010 0.006 0.004 0.002
9/21/2010 0.005 0.004 0.001
9/21/2010 0.005 0.004 0.001
9/21/2010 0.005 0.003 0.002
9/22/2010 0.005 0.004 0.001
9/22/2010 0.006 0.004 0.002
9/22/2010 0.005 0.003 0.002
9/23/2010 0.005 0.003 0.002
9/23/2010 0.006 0.004 0.002
9/23/2010 0.006 0.005 0.001
5/9/2011 0.009 0.003 0.006
5/10/2011 0.009 0.004 0.005
5/11/2011 0.010 0.004 0.006
5/12/2011 0.010 0.004 0.006
6/6/2011 0.009 0.004 0.005
6/7/2011 0.009 0.004 0.005
6/8/2011 0.018 0.018 0.000
6/10/2011 0.006 0.003 0.003
6/14/2011 0.006 0.003 0.003
6/20/2011 0.007 0.002 0.005
6/21/2011 0.005 0.002 0.003
6/22/2011 0.007 0.003 0.004
6/23/2011 0.008 0.003 0.005
9/6/2011 0.004 0.003 0.001
9/17/2011 0.005 0.004 0.001
9/18/2011 0.005 0.004 0.001
9/19/2011 0.005 0.005 0.000
9/20/2011 0.005 0.004 0.001
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
9/21/2011 0.004 0.004 0.000
9/23/2011 0.005 0.004 0.001
5/7/12012 0.0047 0.0021 0.0026
5/8/2012 0.0054 0.0022 0.0032
5/9/2012 0.0055 0.0022 0.0033
5/10/2012 0.0048 0.0019 0.0029
5/21/2012 0.0038 0.0016 0.0022
5/22/2012 0.0038 0.0015 0.0023
5/23/2012 0.0036 0.0016 0.0020
5/24/2012 0.0036 0.0016 0.0020
6/4/2012 0.0032 0.0007 0.0025
6/5/2012 0.0033 0.0015 0.0018
6/6/2012 0.0032 0.0021 0.0011
6/7/2012 0.0035 0.0014 0.0021
9/20/2012 0.0044 0.0035 0.0009
9/24/2012 0.0045 0.0038 0.0007
9/25/2012 0.0047 0.0043 0.0004
9/26/2012 0.0046 0.0037 0.0009
9/27/2012 0.0046 0.0052 -0.0006
4/29/2013 0.0053 0.0016 0.0037
4/29/2013 0.0055 0.0016 0.0039
4/29/2013 0.0054 0.0016 0.0038
4/30/2013 0.0050 0.0016 0.0034
4/30/2013 0.0050 0.0016 0.0034
4/30/2013 0.0057 0.0016 0.0041
5/1/2013 0.0048 0.0016 0.0032
5/1/2013 0.0051 0.0017 0.0034
5/1/2013 0.0049 0.0015 0.0034
5/2/2013 0.0046 0.0014 0.0032
5/2/2013 0.0048 0.0015 0.0033
5/2/2013 0.0050 0.0017 0.0033
5/12/2013 0.0108 0.0037 0.0071
5/13/2013 0.0052 0.0018 0.0034
5/13/2013 0.0053 0.0022 0.0031
5/13/2013 0.0070 0.0021 0.0049
5/14/2013 0.0056 0.0019 0.0037
5/14/2013 0.0054 0.0017 0.0037
5/14/2013 0.0055 0.0017 0.0038
5/15/2013 0.0044 0.0015 0.0029
5/15/2013 0.0045 0.0015 0.0030
5/15/2013 0.0045 0.0020 0.0025
5/16/2013 0.0043 0.0018 0.0025
5/16/2013 0.0043 0.0017 0.0026
5/28/2013 0.0036 0.0012 0.0024
5/28/2013 0.0032 0.0011 0.0021
5/28/2013 0.0032 0.0011 0.0021
5/29/2013 0.0030 0.0009 0.0021
5/29/2013 0.0034 0.0012 0.0022
5/29/2013 0.0038 0.0016 0.0022
5/30/2013 0.0036 0.0015 0.0021
5/30/2013 0.0037 0.0014 0.0023
5/30/2013 0.0037 0.0015 0.0022
5/31/2013 0.0035 0.0015 0.0020
5/31/2013 0.0036 0.0014 0.0022
5/31/2013 0.0036 0.0015 0.0021
9/16/2013 0.0046 0.0034 0.0012
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)

9/16/2013 0.0046 0.0034 0.0012
9/16/2013 0.0053 0.0035 0.0018
9/17/2013 0.0040 0.0033 0.0007
9/17/2013 0.0043 0.0033 0.0010
9/17/2013 0.0044 0.0032 0.0012
9/18/2013 0.0088 ' 0.0037

9/18/2013 0.0046 0.0036 0.0010
9/18/2013 0.0043 0.0030 0.0013
9/19/2013 0.0039 0.0028 0.0011
9/19/2013 0.0038 0.0028 0.0010
9/19/2013 0.0039 0.0029 0.0010
10/9/2013 0.0042 0.0019 0.0023
4/28/2014 0.0047 0.0021 0.0026
4/28/2014 0.0049 0.0023 0.0026
4/28/2014 0.0043 0.0021 0.0022
4/29/2014 0.0043 0.0021 0.0022
4/29/2014 0.0051 0.0022 0.0029
4/29/2014 0.0043 0.0023 0.0020
4/30/2014 0.0047 0.0021 0.0026
4/30/2014 0.0048 0.0021 0.0027
4/30/2014 0.0047 0.0022 0.0025
5/1/2014 0.0045 0.0021 0.0024
5/1/2014 0.0050 0.0021 0.0029
5/1/2014 0.0055 0.0028 0.0027
5/19/2014 0.0056 0.0025 0.0031
5/19/2014 0.0057 0.0025 0.0032
5/19/2014 0.0057 0.0030 0.0027
5/20/2014 0.0055 0.0023 0.0032
5/20/2014 0.0053 0.0027 0.0026
5/20/2014 0.0051 0.0027 0.0024
5/21/2014 0.0048 0.0026 0.0022
5/21/2014 0.0054 0.0030 0.0024
5/21/2014 0.0053 0.0028 0.0025
5/22/2014 0.0053 0.0027 0.0026
5/22/2014 0.0054 0.0026 0.0028
5/22/2014 0.0057 0.0033 0.0024
6/9/2014 0.0030 0.0013 0.0017
6/9/2014 0.0030 0.0013 0.0017
6/9/2014 0.0031 0.0012 0.0019
6/10/2014 0.0029 0.0011 0.0018
6/10/2014 0.0030 0.0011 0.0019
6/10/2014 0.0031 0.0015 0.0016
6/11/2014 0.0029 0.0014 0.0015
6/11/2014 0.0030 0.0013 0.0017
6/11/2014 0.0036 0.0019 0.0017
6/12/2014 0.0028 0.0013 0.0015
6/12/2014 0.0033 0.0012 0.0021
6/12/2014 0.0031 0.0016 0.0015
9/15/2014 0.0037 0.0034 0.0003
9/29/2014 0.0042 0.0030 0.0012
9/29/2014 0.0045 0.0031 0.0014
9/29/2014 0.0042 0.0030 0.0012
9/30/2014 0.0049 0.0029 0.0020
9/30/2014 0.0053 0.0035 0.0018
9/30/2014 0.0044 0.0025 0.0019
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)

10/1/2014 0.0044 0.0027 0.0017
10/1/2014 0.0044 0.0032 0.0012
10/1/2014 0.0042 0.0030 0.0012
10/2/2014 0.0041 0.0029 0.0012
10/2/2014 0.0040 0.0029 0.0011
10/2/2014 0.0040 0.0028 0.0012
4/27/2015 0.0037 0.0015 0.0022
4/27/2015 0.0037 0.0015 0.0022
4/27/2015 0.0037 0.0015 0.0022
4/28/2015 0.0037 0.0015 0.0022
4/28/2015 0.0038 0.0016 0.0022
4/28/2015 0.0039 0.0016 0.0023
4/29/2015 0.0037 0.0015 0.0022
4/29/2015 0.0041 0.0016 0.0025
4/29/2015 0.0043 0.0016 0.0027
4/30/2015 0.0040 0.0015 0.0025
4/30/2015 0.0040 0.0016 0.0024
4/30/2015 0.0041 0.0016 0.0025
5/11/2015 0.0031 0.0013 0.0018
5/11/2015 0.0037 0.0012 0.0025
5/11/2015 0.0033 0.0015 0.0018
5/12/2015 0.0033 0.0013 0.0020
5/12/2015 0.0034 0.0015 0.0019
5/12/2015 0.0035 0.0015 0.0020
5/13/2015 0.0035 0.0048 2

5/13/2015 0.0032 0.0015 0.0017
5/13/2015 0.0035 0.0014 0.0021
5/14/2015 0.0034 0.0014 0.0020
5/14/2015 0.0035 0.0014 0.0021
5/14/2015 0.0037 0.0016 0.0021
5/25/2015 0.0032 0.0014 0.0018
5/25/2015 0.0032 0.0016 0.0016
5/25/2015 0.0030 0.0014 0.0016
5/26/2015 0.0029 0.0012 0.0017
5/26/2015 0.0032 0.0014 0.0018
5/26/2015 0.0072 ° 0.0014

5/27/2015 0.0030 0.0013 0.0017
5/27/2015 0.0028 0.0014 0.0014
5/27/2015 0.0031 0.0014 0.0017
5/28/2015 0.0028 0.0015 0.0013
5/28/2015 0.0029 0.0013 0.0016
5/28/2015 0.0029 0.0012 0.0017
9/9/2015 0.0034 0.0031 0.0003
9/28/2015 0.0043 0.0031 0.0012
9/28/2015 0.0037 0.0034 0.0003
9/28/2015 0.0035 0.0032 0.0003
9/29/2015 0.0035 0.0033 0.0002
9/29/2015 0.0033 0.0031 0.0002
9/29/2015 0.0039 0.0033 0.0006
9/30/2015 0.0035 0.0031 0.0004
9/30/2015 0.0033 0.0031 0.0002
9/30/2015 0.0035 0.0029 0.0006
10/1/2015 0.0037 0.0035 0.0002
10/1/2015 0.0048 0.0034 0.0014
10/1/2015 0.0038 0.0032 0.0006
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
10/2/2015 0.0041 0.0034 0.0007
5/1/2016 0.0040 0.0013 0.0027
5/2/2016 0.0041 0.0011 0.0030
5/2/2016 0.0039 0.0012 0.0027
5/2/2016 0.0040 0.0012 0.0028
5/3/2016 0.0036 0.0012 0.0024
5/3/2016 0.0038 0.0012 0.0026
5/3/2016 0.0041 0.0011 0.0030
5/4/2016 0.0037 0.0011 0.0026
5/4/2016 0.0039 0.0012 0.0027
5/4/2016 0.0037 0.0010 0.0027
5/5/2016 0.0034 0.0009 0.0025
5/5/2016 0.0034 0.0010 0.0024
5/15/2016 0.0038 0.0018 0.0020
5/16/2016 0.0036 0.0017 0.0019
5/16/2016 0.0037 0.0017 0.0020
5/16/2016 0.0035 0.0016 0.0019
5/17/2016 0.0035 0.0016 0.0019
5/17/2016 0.0035 0.0016 0.0019
5/17/2016 0.0036 0.0018 0.0018
5/18/2016 0.0034 0.0015 0.0019
5/18/2016 0.0035 0.0019 0.0016
5/18/2016 0.0036 0.0017 0.0019
5/19/2016 0.0035 0.0027 0.0008
5/19/2016 0.0041 0.0021 0.0020
5/29/2016 0.0034 0.0017 0.0017
5/30/2016 0.0033 0.0015 0.0018
5/30/2016 0.0032 0.0016 0.0016
5/30/2016 0.0034 0.0016 0.0018
5/31/2016 0.0032 0.0015 0.0017
5/31/2016 0.0030 0.0016 0.0014
5/31/2016 0.0036 0.0017 0.0019
6/1/2016 0.0032 0.0015 0.0017
6/1/2016 0.0031 0.0013 0.0018
6/1/2016 0.0030 0.0015 0.0015
6/2/2016 0.0029 0.0014 0.0015
6/2/2016 0.0030 0.0013 0.0017
9/14/2016 0.0035 0.0031 0.0004
10/2/2016 0.0045 0.0034 0.0011
10/3/2016 0.0040 0.0030 0.0010
10/3/2016 0.0040 0.0030 0.0010
10/3/2016 0.0044 0.0040 0.0004
10/4/2016 0.0043 0.0032 0.0011
10/4/2016 0.0043 0.0029 0.0014
10/4/2016 0.0041 0.0030 0.0011
10/5/2016 0.0038 0.0033 0.0005
10/5/2016 0.0039 0.0030 0.0009
10/5/2016 0.0041 0.0030 0.0011
10/6/2016 0.0042 0.0034 0.0008
10/6/2016 0.0041 0.0029 0.0012
4/23/2017 0.0051 0.0019 0.0032
4/24/2017 0.0050 0.0018 0.0032
4/24/2017 0.0048 0.0016 0.0032
4/24/2017 0.0052 0.0016 0.0036
4/25/2017 0.0050 0.0016 0.0034
4/25/2017 0.0065 0.0017 0.0048
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
4/25/2017 0.0050 0.0019 0.0031
4/26/2017 0.0055 0.0022 0.0033
4/26/2017 0.0055 0.0020 0.0035
4/26/2017 0.0058 0.0027 0.0031
4/27/2017 0.0052 0.0021 0.0031
4/27/2017 0.0051 0.0020 0.0031
5/14/2017 0.0041 0.0019 0.0022
5/15/2017 0.0041 0.0020 0.0021
5/15/2017 0.0052 0.0018 0.0034
5/15/2017 0.0042 0.0018 0.0024
5/16/2017 0.0040 0.0023 0.0017
5/16/2017 0.0041 0.0020 0.0021
5/16/2017 0.0042 0.0019 0.0023
5/17/2017 0.0041 0.0022 0.0019
5/17/2017 0.0042 0.0018 0.0024
5/17/2017 0.0041 0.0018 0.0023
5/18/2017 0.0038 0.0018 0.0020
5/18/2017 0.0041 0.0020 0.0021
6/11/2017 0.0029 0.0014 0.0015
6/12/2017 0.0028 0.0020 0.0008
6/12/2017 0.0029 0.0014 0.0015
6/12/2017 0.0032 0.0015 0.0017
6/13/2017 0.0046 0.0013 0.0033
6/13/2017 0.0040 0.0015 0.0025
6/13/2017 0.0034 0.0014 0.0020
6/14/2017 0.0031 0.0014 0.0017
6/14/2017 0.0035 0.0014 0.0021
6/14/2017 0.0031 0.0011 0.0020
6/15/2017 0.0035 0.0013 0.0022
6/15/2017 0.0030 0.0011 0.0019
9/24/2017 0.0041 0.0030 0.0011
9/25/2017 0.0038 0.0028 0.0010
9/25/2017 0.0039 0.0029 0.0010
9/25/2017 0.0038 0.0029 0.0009
9/26/2017 0.0037 0.0029 0.0008
9/26/2017 0.0039 0.0026 0.0013
9/26/2017 0.0039 0.0030 0.0009
9/27/2017 0.0037 0.0025 0.0012
9/27/2017 0.0038 0.0028 0.0010
9/27/2017 0.0042 0.0029 0.0013
9/28/2017 0.0036 0.0027 0.0009
9/28/2017 0.0038 0.0030 0.0008
10/2/2017 0.0036 0.0024 0.0012
4/22/2018 0.0058 0.0024 0.0034
4/23/2018 0.0054 0.0021 0.0033
4/23/2018 0.0053 0.0019 0.0034
4/23/2018 0.0051 0.0018 0.0033
4/24/2018 0.0049 0.0018 0.0031
4/24/2018 0.0043 0.0011 0.0032
4/24/2018 0.0047 0.0012 0.0035
4/25/2018 0.0039 0.0010 0.0029
4/25/2018 0.0041 0.0010 0.0031
4/25/2018 0.0043 0.0013 0.0030
4/26/2018 0.0038 0.0009 0.0029
4/26/2018 0.0043 0.0009 0.0034
5/13/2018 0.0040 0.0021 0.0019
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
5/14/2018 0.0035 0.0015 0.0020
5/14/2018 0.0039 0.0018 0.0021
5/14/2018 0.0036 0.0014 0.0022
5/15/2018 0.0033 0.0012 0.0021
5/15/2018 0.0036 0.0016 0.0020
5/15/2018 0.0035 0.0013 0.0022
5/16/2018 0.0033 0.0011 0.0022
5/16/2018 0.0032 0.0014 0.0018
5/16/2018 0.0034 0.0012 0.0022
5/17/2018 0.0031 0.0012 0.0019
5/17/2018 0.0032 0.0012 0.0020
6/10/2018 0.0021 0.0006 0.0015
6/11/2018 0.0019 0.0007 0.0012
6/11/2018 0.0019 0.0005 0.0014
6/11/2018 0.0009 0.0022 -0.0013
6/12/2018 0.0018 0.0004 0.0014
6/12/2018 0.0021 0.0005 0.0016
6/12/2018 0.0022 0.0007 0.0015
6/13/2018 0.0027 0.0013 0.0014
6/13/2018 0.0023 0.0009 0.0014
6/13/2018 0.0024 0.0008 0.0016
6/14/2018 0.0025 0.0011 0.0014
6/14/2018 0.0026 0.0013 0.0013
9/23/2018 0.0036 0.0030 0.0006
9/24/2018 0.0035 0.0029 0.0006
9/24/2018 0.0033 0.0029 0.0004
9/24/2018 0.0039 0.0031 0.0008
9/25/2018 0.0036 0.0031 0.0005
9/25/2018 0.0036 0.0032 0.0004
9/25/2018 0.0038 0.0033 0.0005
9/26/2018 0.0036 0.0030 0.0006
9/26/2018 0.0033 0.0028 0.0005
9/26/2018 0.0033 0.0028 0.0005
9/27/2018 0.0034 0.0030 0.0004
9/27/2018 0.0030 0.0029 0.0001
10/1/2018 0.0037 0.0029 0.0008
4/28/2019 0.0043 0.0015 0.0028
4/29/2019 0.0041 0.0013 0.0028
4/29/2019 0.0045 0.0013 0.0032
4/29/2019 0.0041 0.0014 0.0027
4/30/2019 0.0040 0.0013 0.0027
4/30/2019 0.0048 0.0014 0.0034
4/30/2019 0.0050 0.0013 0.0037
5/1/2019 0.0039 0.0015 0.0024
5/1/2019 0.0039 0.0014 0.0025
5/1/2019 0.0040 0.0014 0.0026
5/2/2019 0.0039 0.0013 0.0026
5/2/2019 0.0040 0.0014 0.0026
5/12/2019 0.0038 0.0012 0.0026
5/12/2019 0.0042 0.0013 0.0029
5/13/2019 0.0039 0.0013 0.0026
5/13/2019 0.0041 0.0013 0.0028
5/13/2019 0.0043 0.0013 0.0030
5/14/2019 0.0043 0.0013 0.0030
5/14/2019 0.0042 0.0013 0.0029
5/14/2019 0.0044 0.0015 0.0029
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Table 2-7: Historic Change in Dissolved Copper Concentrations between BDSW-01 & BDSW-03 - 1990

through 2020

. BDSW-01 BDSW-03 BDSW-01 - BDSW-03
StartDateTime
(mg/L) (mg/L) (mg/L)
5/15/2019 0.0042 0.0014 0.0028
5/15/2019 0.0040 0.0013 0.0027
5/15/2019 0.0041 0.0019 0.0022
5/16/2019 0.0034 0.0013 0.0021
9/23/2019 0.0034 0.0027 0.0007
9/23/2019 0.0035 0.0030 0.0005
9/24/2019 0.0039 0.0033 0.0006
9/24/2019 0.0040 0.0029 0.0011
9/25/2019 0.0038 0.0028 0.0010
9/25/2019 0.0040 0.0031 0.0009
9/26/2019 0.0034 0.0027 0.0007
9/26/2019 0.0037 0.0028 0.0009
10/7/2019 0.0034 0.0024 0.0010
5/4/2020 0.0056 0.0014 0.0042
5/4/2020 0.0058 0.0014 0.0044
5/5/2020 0.0053 0.0014 0.0039
5/5/2020 0.0055 0.0014 0.0041
5/6/2020 0.0056 0.0015 0.0041
5/6/2020 0.0056 0.0018 0.0038
5/7/12020 0.0052 0.0015 0.0037
5/7/12020 0.0053 0.0015 0.0038
5/25/2020 0.0042 0.0017 0.0025
5/25/2020 0.0046 0.0018 0.0028
5/26/2020 0.0044 0.0018 0.0026
5/26/2020 0.0045 0.0018 0.0027
5/27/2020 0.0052 0.0016 0.0036
5/27/2020 0.0046 0.0017 0.0029
5/28/2020 0.0045 0.0016 0.0029
5/28/2020 0.0045 0.0017 0.0028
9/9/2020 0.0030 0.0022 0.0008
9/21/2020 0.0035 0.0024 0.0011
9/21/2020 0.0037 0.0025 0.0012
9/22/2020 0.0033 0.0024 0.0009
9/22/2020 0.0035 0.0068 -0.0033
9/23/2020 0.0033 0.0034 -0.0001
9/23/2020 0.0035 0.0026 0.0009
9/24/2020 0.0035 0.0028 0.0007
9/24/2020 0.0040 0.0029 0.0011
9/28/2020 0.0045 0.0029 0.0016

Note:

1. The value at BDSW-01 is considered potentially anomalous because the value is twice those recorded before and after without a

corresponding increase in other Big Deer stations. No difference is calculated using this point.

2. The value at BDSW-03 is considered potentially anomalous because the value is > 3x the next highest BDSW-03 Cu-D concentration
recorded during the entire spring BD 96HR event which occurred 5/10 thru 5/13/2015. No corresponding increase was observed in other

Big Deer stations. Therefore, no difference is calculated using this point.

3. The value at BDSW-01 is considered potentially anomalous because the value is twice those recorded before and after without a

corresponding increase in other Big Deer stations. No difference is calculated using this point.
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Table 2-8: 2020 Harmonic Means of Monthly BBSW-01A & PASW-09 Total Arsenic Data Sets

Population Total
. Total Arsenic of Total Arsenic
Sampl_mg Collection Date/Time Results’ Sampl;e Arsenic Harmonic
Location Event 1 3
Results Mean
(mg/L) (n) (mglL)
3/26/20 9:55 AM 0.013 MTHY
5/25/20 2:10 PM 0.007 MTHY
6/27/20 2:00 PM 0.009 MTHY
BBSW-01A 7/24/20 4:00 PM 0.008 MTHY 8 0.008
8/19/20 3:00 PM 0.007 MTHY
9/16/20 8:50 AM 0.006 MTHY
10/26/20 8:30 AM 0.008 MTHY
11/16/20 10:30 AM 0.007 MTHY
3/26/20 10:20 AM 0.003 MTHY
5/25/20 2:25 PM 0.002 MTHY
6/27/20 2:20 PM 0.002 MTHY
PASW-09 7/24/20 4:20 PM 0.002 MTHY 8 0.002
8/19/20 3:20 PM 0.002 MTHY
9/16/20 9:10 AM 0.002 MTHY
10/26/20 9:00 AM 0.002 MTHY
11/16/20 11:00 AM 0.001 MTHY
Notes:

nan

1-Field duplicates were not included in the number of observations (i.e. population "n") or in the calculations of the harmonic means.

2-The harmonic mean is an average, calculated by dividing the number of observations (i.e. population "n") by the sum of the reciprocals of each number
in the sample set. Thus, the harmonic mean is the reciprocal of the arithmetic mean of the reciprocals.
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Table 2-9: Stormwater Sampling Event Data Si y for Auto pler on Big Deer Creek (BDSW-03), June 17 to 18, 2020
Dissolved®>*®” Total*®
Cu IWQs | CulwQs " " " " o
Sampling ) , | chronic | Acute Arsenic Cobalt Copper Arsenic Cobalt Copper Cobalt Calcium | Magnesium | Hardness pH Conductivity | Temperature
Location Sample ID Date Time | Event (cmcy® | (ccey Conc. CIC one. (TQILI) —  Conc. Conc. (mg/L) —{ Conc. Conc. Conc. Conc. Conc. C(::c. H unit Slem deg C
mgl | mgL | (mgL) :?:;pmge/"s = (mon) C'e;_"‘)‘:Pw'i-;‘l’_e' = (mg) (mgiL) (mgiL) (mglL) (mgiL) ci:of " pH uni (uSiem) (deg C)
Bottle 1 17-Jun-20|  2:51|STRM 0.0046 0.0035 0.001 U 0.0049 0.0039 0.001 U 0.0010 0.0025 0.0010 6.0 0.7 17.8 7.19 70.0 14.5
Bottle 3 17-Jun-20|  4:51|STRM 0.0046 0.0035 0.001 U 0.0012 0.0022 0.001 U 0.0010 0.0024 0.0010 5.9 0.7 17.5 7.18 94.0 14.5
Bottle 5 17-Jun-20| 6:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0021 0.001 U 0.0010 0.0024 0.0010 6.0 0.7 17.8 7.21 98.0 14.8
Bottle 7 17-Jun-20| 8:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0021 0.001 U 0.0010 0.0023 0.0010 6.1 0.7 18.0 7.24 96.0 14.8
Bottle 9 17-Jun-20| 10:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0023 0.001 U 0.0011 0.0025 0.0011 6.1 0.7 18.2 7.26 97.0 14.9
BDSW-03 Bottle 11 17-Jun-20| 12:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0022 0.001 U 0.0011 0.0024 0.0011 6.0 0.7 17.8 7.28 94.0 14.9
Bottle 13 17-Jun-20| 14:51|STRM 0.0046 0.0035 0.001 U 0.0012 0.0024 0.001 U 0.0011 0.0024 0.0011 6.4 0.8 19.0 7.30 93.0 14.9
Bottle 15 17-Jun-20| 16:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0021 0.001 U 0.0011 0.0023 0.0011 6.3 0.7 18.7 7.35 93.0 14.9
Bottle 17 17-Jun-20| 18:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0020 0.001 U 0.0010 0.0023 0.0010 6.4 0.7 19.1 7.34 92.0 14.9
Bottle 19 17-Jun-20| 20:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0020 0.001 U 0.0010 0.0022 0.0010 6.1 0.7 18.2 7.39 93.0 15.0
Bottle 21 17-Jun-20| 22:51|STRM 0.0046 0.0035 0.001 U 0.0010 0.0019 0.001 U 0.0011 0.0145 0.0011 6.2 0.7 18.4 7.39 94.0 15.0
Bottle 23 18-Jun-20| 0:51|STRM 0.0046 0.0035 0.001 U 0.0011 0.0019 0.001 U 0.0010 0.0020 0.0010 6.2 0.7 18.5 7.40 95.0 15.0
Notes:

1. Sample Codes: 'B' flag are blank samples, 'D' are duplicate samples, 'C' are control standards.
2. Event codes: "STRM": Storm sampling events at automated sampler locations.
3. Copper Idaho Water Quality Standards (Cu IWQS) calculated using hardness based formulas:
Acute Cu IWQS (CMC) ug/L = e([0.9422*In(hardness)]-1.464)*0.96
Chronic Cu IWQS (CCC) ug/L = e([0.8545"In(hardness)]-1.465)*0.96
4. The dissolved concentrations of some metals (i.e. cobalt) are often higher than the total concentrations likely due to metals present almost entirely in the dissolved form and the lower total metals are due to matrix effects.
5. Qualifiers:
U - Concentration below reporting limits.
6. Light purple shaded cells indicate exceedance of the dissolved copper CCC only. There were no exceedances of the dissolved copper CMC.
7. There were no exceedances of the dissolved cobalt surface water quality cleanup level = 0.086 mg/L (Big Deer Creek and South Fork Big Deer Creek).
8. There were no exceedances of the total arsenic surface water quality cleanup level = 0.010 mg/L (South Fork Big Deer and Big Deer Creeks).
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Table 3-1: Summary of Groundwater Cleanup Levels for Blackbird Mine Site

Drainage/Area of Drainage Total Arsenic’ Dissolved Cobalt' Dissolved Copper1
Residential® 0.010 mg/L 0.009 mg/L 1.30 mg/L

Mine Site® 0.010 mg/L 0.23 mg/L 3.06 mg/L

Notes:

1 - Cleanup levels for the Blackbird site for arsenic, cobalt, and copper are presented in Table 1 of the Explanation
of Significant Difference prepared by the United States Environmental Protection Agency (EPA), dated May 31, 2012.

2 - Applies to residential, drinking water wells (Panther Creek Inn area and along Panther Creek).
3 - Only applies to wells downstream from Panther Creek Road.
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Table 3-2a: 2020 and Historical Groundwater Elevations / Blackbird Cutoff Wells

Location
Date BBMW-03A | BBMW-05A | BBMW-06A | BBMW-07A | BBMW-08A
Elevation (ft AMSL)’
5/14/2004 6768.53 6766.34 6748.34 6754.65 6764.68
6/17/2004 6768.52 6766.36 6748.59 6754.76 0
6/29/2004 6767.27 6766.35 6748.51 6754.71 6764.55
5/18/2006 6769.5 6771.94 6749.41 6758.04 6763.1
6/2/2006 6769.16 6768.9 6748.51 6755.04 6763.13
6/7/2006 6769.05 6768.26 6748.28 6754.99 6762.95
10/9/2006 6768.34 6766.66 6747.24 6754.16 6762.78
1/9/2007 6767.4 6766.7 6746.99 6753.75 6762.25
2/13/2007 6767.45 6767.13 6746.94 6753.74 6762.23
3/8/2007 6767.6 6767.49 6747.05 6753.59 6762.41
3/14/2007 6767.8 6767.6 6747.27 6753.74 6762.45
3/23/2007 6767.98 6767.73 6747.44 6754.04 6762.52
3/30/2007 6768.15 6769.44 6747.56 6754.17 6762.92
4/3/2007 6768.19 6770.68 6747.77 6754.34 6762.91
4/10/2007 6768.34 6769.74 6747.97 6754.71 6762.94
4/16/2007 6768.2 6768.47 6747.98 6754.65 6762.78
4/30/2007 6770.11 6770.92 6748.89 6758.36 6763.52
5/9/2007 6768.73 6768.28 6749.13 6756.08 6763.01
5/18/2007 6768.43 6767.58 6748.35 6755 6762.63
6/26/2007 6767.94 6766.81 6747.78 6754.82 6762.42
7/15/2007 6767.92 6766.72 6747.64 6754.69 6762.38
8/13/2007 6767.85 6766.49 6747.45 6754.43 6762.28
9/12/2007 6767.8 6766.77 6747.3 6754.27 6762.25
10/8/2007 6767.8 6766.62 6747.21 6754.1 6762.2
11/8/2007 6767.76 6766.63 6747.15 6754.05 6762.04
12/19/2007 6767.73 6766.57 6747.07 6753.94 6762.09
1/3/2008 6767.66 6766.52 6746.94 6753.78 6762.12
2/21/2008 6767.65 6766.47 6747.04 6753.97 6762.15
3/26/2008 6767.74 6767.07 6747.49 6754.1 6762.43
4/3/2008 6767.71 6767.04 6747.3 6754.04 6762.33
4/8/2008 6768.26 6767.3 6747.39 6756.05 6762.46
4/15/2008 6768.3 6767.74 6747.5 6756.96 6762.71
4/23/2008 6770.63 6768.17 6748.54 6758.79 6762.89
4/29/2008 6771.99 6771.2 6749.95 6760.44 6763.42
5/9/2008 6772.37 6771.74 6750.16 6760.81 6764.47
5/16/2008 6772.8 6772.01 6750.5 6761.14 6764.62
5/22/2008 6772.73 6771.97 6750.33 6760.85 6764.44
5/27/2008 6771.86 6771.14 6750.09 6760.23 6764.14
6/4/2008 6770.38 6770.39 6749.97 6758.95 6763.91
6/9/2008 6769.16 6768.87 6749.67 6756.82 6763.45
6/18/2008 6768.89 6768.6 6748.99 6756.13 6763.08
6/26/2008 6768.61 6767.89 6748.58 6755.43 6762.87
7/15/2008 6768.29 6767.05 6748.36 6755.25 6762.71
8/15/2008 6768.01 6765.93 6747.81 6755.12 6762.49
9/17/2008 6767.99 6766.24 6747.51 6754.9 6762.43
10/20/2008 6767.82 6766.71 6747.38 6754.66 6762.41
11/18/2008 6767.59 6766.73 6747.29 6754.48 6762.4
12/5/2008 6767.41 6766.71 6747.22 6754.31 6762.4
1/21/2009 6767.34 6766.64 6747.14 6754.14 6762.47
2/10/2009 6767.26 6766.58 6747.12 6753.87 6762.50
3/26/2009 6767.49 6767.18 6747.49 6754.05 6762.83
4/14/2009 6768.84 6771.82 6748.85 6754.75 6764.63
4/24/2009 6771.85 6772.36 6750.43 6755.63 6765.59
4/29/2009 6771.72 6772.25 6750.45 6755.88 6765.55
5/7/2009 6771.65 6772.17 6750.48 6756.10 6765.34
5/11/2009 6771.54 6772.13 6750.49 6756.14 6765.17
5/21/2009 6771.72 6772.24 6750.67 6762.56 6764.97
5/29/2009 6771.34 6772.03 6750.12 6762.64 6764.81
6/2/2009 6770.20 6771.93 6750.01 6758.40 6764.60
6/12/2009 6769.12 6771.83 6749.64 6756.79 6764.45
6/17/2009 6768.73 6771.64 6749.43 6756.57 6764.40
6/24/2009 6768.46 6770.18 6748.97 6756.36 6763.93
6/30/2009 6768.29 6769.15 6748.31 6755.89 6763.70
7/14/2009 6768.14 6767.99 6748.22 6755.49 6763.62
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Table 3-2a: 2020 and Historical Groundwater Elevations / Blackbird Cutoff Wells

Location
Date BBMW-03A | BBMW-05A | BBMW-06A | BBMW-07A | BBMW-08A
Elevation (ft AMSL)’

8/4/2009 6768.08 6767.30 6747.99 6755.30 6763.45
9/16/2009 6767.83 6767.12 6747.83 6754.97 6763.35
10/9/2009 6767.55 6766.59 6747.66 6754.73 6763.29
11/4/2009 6767.63 6766.59 6747.47 6754.62 6763.33
12/10/2009 6767.82 6767.64 6747.54 6754.61 6763.99
1/7/2010 6768.01 6768.52 6747.57 6754.57 6765.51
2/2/2010 6767.87 6767.35 6747.91 6754.66 6764.16
2/26/2010 6767.97 6767.58 6747.91 6754.64 6764.45
3/24/2010 6768.01 6768.15 6747.78 6754.67 6764.61
4/7/2010 6767.78 6767.72 6747.47 6754.27 6761.52
4/13/2010 6767.88 6767.80 6747.37 6754.26 6761.63
4/19/2010 6765.93 6771.74 6744.02 6754.51 6762.50
4/27/2010 6768.59 6771.84 6748.16 6755.19 6762.97
5/6/2010 6767.03 6771.77 6744.07 6755.14 6761.47
5/12/2010 6766.81 6771.74 6744.01 6755.20 6761.30
5/19/2010 6769.37 6772.04 6748.49 6755.54 6765.64
5/25/2010 6769.05 6771.94 6748.76 6755.52 6765.25
6/2/2010 6769.32 6771.92 6748.91 6755.84 6766.06
6/8/2010 6769.92 6771.91 6749.25 6755.97 6765.97
6/15/2010 6768.82 6771.81 6749.07 6755.55 6765.07
7/21/2010 6768.47 6771.11 6748.25 6755.26 6764.52
8/31/2010 6768.06 6767.49 6747.72 6754.89 6763.78
10/5/2010 6767.86 6766.97 6747.54 6754.64 6763.79
11/2/2010 6767.85 6766.76 6747.47 6754.61 6763.61
12/21/2010 6767.72 6766.66 6747.28 6754.30 6763.30
1/20/2011 6767.78 6766.78 6747.47 6754.56 6762.98
2/9/2011 6767.76 6766.83 6747.44 6754.46 6763.10
3/1/2011 6767.74 6766.83 6747.42 6754.43 6763.22
3/9/2011 6767.73 6766.87 6747.48 6754.46 6763.20
3/22/2011 6767.78 6766.93 6747.52 6754.43 6763.45
3/31/2011 6767.88 6767.43 6748.27 6754.51 6763.77
4/7/2011 6768.35 6769.17 6749.11 6755.11 6764.27
4/14/2011 6768.40 6770.76 6749.04 6755.04 6764.69
4/21/2011 6768.96 6771.73 6749.36 6755.36 6765.12
4/26/2011 6768.54 6770.78 6748.92 6755.28 6764.95
5/3/2011 6769.61 6771.79 6749.03 6755.41 6765.59
5/12/2011 6770.57 6771.99 6750.37 6755.82 6766.07
5/19/2011 6772.02 6772.09 6751.06 6759.90 6766.47
5/23/2011 6772.25 6771.97 6750.87 6761.96 6766.36
6/2/2011 6770.64 6771.90 6750.54 6760.75 6766.30
6/4/2011 6771.55 6771.92 6750.64 6760.64 6766.38
6/10/2011 6770.24 6771.84 6751.34 6760.34 6766.79
6/16/2011 6771.26 6771.90 6750.54 6759.87 6766.97
6/27/2011 6771.32 6771.80 6750.06 6758.05 6766.65
7/7/2011 6770.75 6771.73 6749.74 6756.68 6766.07
7/12/2011 6768.98 6768.71 6749.35 6755.89 6764.55
7/18/2011 6768.74 6768.16 6748.76 6755.62 6764.35
7/25/2011 6768.58 6767.81 6748.42 6755.43 6764.22
8/2/2011 6768.44 6767.62 6748.19 6755.46 6764.07
8/15/2011 6768.32 6767.48 6748.01 6755.31 6764.10
8/23/2011 6768.19 6767.28 6747.91 6755.21 6763.97
8/29/2011 6768.19 6767.33 6747.87 6755.18 6764.02
10/18/2011 6768.01 6767.18 6747.56 6754.75 6763.98
11/8/2011 6767.80 6766.96 6747.63 6754.71 6763.81
12/6/2011 6767.39 6766.82 6747.41 6754.23 6763.57
1/12/2012 6767.38 6766.81 6747.14 6753.98 6763.55
2/1/2012 6767.35 6766.80 6747.06 6753.91 6763.48
2/28/2012 6767.65 6767.60 6747.03 6753.87 6763.38
3/7/2012 6767.53 6767.38 6747.08 6753.90 6763.63
3/29/2012 6768.02 6768.84 6748.06 6754.43 6764.57
4/11/2012 6768.33 6767.97 6748.15 6754.84 6764.25
4/17/2012 6768.34 6768.19 6748.28 6755.20 6764.31
4/27/2012 6769.36 6769.98 6749.13 6758.05 6765.00
5/8/2012 6768.14 6768.40 6748.63 6755.38 6764.39
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Table 3-2a: 2020 and Historical Groundwater Elevations / Blackbird Cutoff Wells

Location
Date BBMW-03A | BBMW-05A | BBMW-06A | BBMW-07A | BBMW-08A
Elevation (ft AMSL)’
5/16/2012 6768.00 6768.15 6748.31 6755.30 6764.32
5/30/2012 6768.22 6768.03 6748.36 6755.38 6764.20
6/7/2012 6768.03 6767.89 6748.23 6755.31 6764.06
71212012 6767.79 6767.52 6747.90 6755.01 6763.99
7/16/2012 6767.67 6767.40 6747.78 6754.89 6763.96
8/1/2012 6767.64 6767.44 6747.67 6754.83 6763.96
8/13/2012 6767.58 6767.27 6747.63 6754.65 6763.97
8/23/2012 6767.51 6767.26 6747.54 6754.60 6761.54
8/31/2012 6767.48 6767.21 6747.54 6754.52 6763.92
9/17/2012 6767.48 6767.16 6747.47 6754.44 6763.94
10/12/2012 6767.44 6767.24 6747.30 6754.28 6762.31
11/8/2012 6767.63 6767.40 6747.36 6754.28 6764.17
12/3/2012 6766.71 6767.57 6747.27 6754.11 6764.25
1/8/2013 6767.52 6767.40 6747.19 6754.10 6764.15
2/14/2013 6767.51 6767.37 6747.06 6753.90 6764.06
3/13/2013 6767.48 6767.43 6747.16 6753.83 6764.26
4/9/2013 6768.10 6768.25 6747.97 6754.41 6764.54
5/1/2013 6768.20 6768.33 6748.26 6755.24 6764.70
5/13/2013 6768.33 6768.66 6748.42 6755.46 6764.88
5/21/2013 6768.07 6768.35 6748.11 6755.12 6764.73
6/6/2013 6767.79 6767.89 6747.77 6754.71 6764.53
6/27/2013 6767.75 6767.83 6747.63 6754.51 6763.05
7/18/2013 6767.57 6767.57 6747.48 6754.25 6764.42
8/15/2013 6767.60 6767.42 6747.36 6754.15 6764.31
9/5/2013 6767.46 6767.37 6747.21 6753.96 6764.32
10/1/2013 6768.10 6767.95 6747.53 6754.18 6764.58
10/24/2013 6767.69 6767.63 6747.53 6754.33 6764.45
11/12/2013 6767.58 6767.57 6747.40 6754.09 6763.52
12/18/2013 6767.59 6767.39 6747.28 6753.91 6764.37
2/24/2014 6767.50 6767.28 6747.10 6753.67 6764.20
3/20/2014 6768.21 6770.38 6749.08 6754.67 6765.78
4/7/2014 6768.17 6769.53 6748.29 6754.43 6765.28
4/14/2014 6768.83 6773.23 6749.33 6754.96 6766.38
4/21/2014 6769.00 6772.80 6749.80 6755.42 6766.28
4/30/2014 6768.68 6771.84 6749.49 6755.41 6765.83
5/6/2014 6769.42 6772.35 6749.78 6757.70 6766.17
5/14/2014 6768.95 6772.01 6749.57 6755.66 6766.11
5/26/2014 6769.57 6772.20 6749.85 6759.80 6766.21
7/2/2014 6768.56 6768.61 6748.27 6755.46 6765.15
8/12/2014 6768.21 6768.08 6747.94 6755.10 6764.85
9/4/2014 6768.19 6768.15 6747.95 6755.01 6764.90
10/6/2014 6768.03 6767.93 6747.75 6754.70 6764.83
12/3/2014 6768.02 6767.92 6747.61 6754.46 6765.00
12/3/2014 6768.02 6767.92 6747.61 6754.46 6765.00
1/26/2015 6767.91 6767.94 6747.55 6754.31 6765.45
2/13/2015 6768.26 6769.13 6748.18 6754.47 6766.18
3/4/2015 6768.06 6769.07 6747.80 6754.40 6768.25
4/6/2015 6768.38 6770.01 6748.51 6755.26 6766.40
4/22/2015 6768.61 6770.11 6748.45 6755.41 6766.59
5/14/2015 6768.48 6769.58 6748.31 6755.31 6766.10
6/11/2015 6768.37 6769.12 6748.34 6755.31 6765.93
7/6/2015 6768.15 6768.57 6747.94 6754.98 6765.63
8/10/2015 6768.08 6768.33 6747.88 6754.71 6765.53
9/1/2015 6768.08 6768.37 6747.80 6754.71 6765.53
10/1/2015 6768.07 6768.47 6747.69 6754.41 6765.58
11/16/2015 6768.07 6768.42 6747.65 6754.23 6765.54
12/8/2015 6768.08 6768.48 6747.58 6754.21 6765.58
1/12/2016 6768.06 6768.44 6747.60 6754.32 6765.67
2/8/2016 6768.06 6768.84 6747.63 6754.41 6765.85
3/10/2016 6768.38 6770.51 6748.09 6754.56 6766.36
4/4/2016 6768.56 6771.25 6748.45 6754.69 6766.68
5/2/2016 6768.93 6771.50 6748.99 6755.46 6766.99
6/6/2016 6768.59 6770.71 6748.55 6755.43 6766.70
7/12/2016 6768.36 6769.13 6748.12 6755.01 6766.01
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Table 3-2a: 2020 and Historical Groundwater Elevations / Blackbird Cutoff Wells

Location
Date BBMW-03A | BBMW-05A | BBMW-06A | BBMW-07A | BBMW-08A
Elevation (ft AMSL)’
8/1/2016 6768.20 6768.76 6747.94 6754.80 6765.35
9/1/2016 6768.02 6768.54 6747.74 6754.56 6765.72
10/5/2016 6768.16 6768.71 6747.60 6754.53 6765.84
11/7/2016 6768.26 6768.64 6747.52 6754.31 6765.89
12/20/2016 6768.08 6767.89 6747.54 6754.19 6765.71
1/25/2017 6768.16 6768.00 6748.30 6754.67 6765.60
2/15/2017 6768.21 6768.42 6748.10 6754.53 6766.03
3/10/2017 6768.25 6768.86 6747.92 6754.26 6766.21
4/5/2017 6768.90 6772.04 6749.43 6755.46 6767.30
5/10/2017 6769.65 6772.56 6750.05 6759.58 6767.87
6/1/2017 6769.08 6771.71 6749.24 6755.96 6767.71
7/31/2017 6768.75 6769.76 6748.35 6755.41 6766.67
8/10/2017 6768.67 6769.62 6748.27 6759.32 6766.55
9/12/2017 6768.49 6769.14 6748.09 6755.06 6766.41
10/12/2017 6768.45 6769.00 6747.99 6754.86 6766.25
11/9/2017 6768.41 6768.78 6747.99 6754.70 6766.21
12/12/2017 6768.33 6768.76 6748.02 6754.72 6766.33
1/9/2018 6768.31 6768.60 6747.97 6754.74 6766.17
2/7/2018 6768.31 6768.46 6747.93 6754.60 6766.11
3/12/2018 6768.31 6768.76 6748.25 6754.66 6766.34
4/10/2018 6769.01 6772.08 6749.59 6755.22 6767.85
5/3/2018 6769.61 6772.46 6749.75 6756.35 6767.75
6/4/2018 6769.13 6771.71 6749.17 6755.60 6767.75
7/16/2018 6768.85 6770.71 6748.60 6755.51 6767.25
8/2/2018 6768.65 6769.56 6748.33 6755.31 6766.75
9/17/2018 6768.45 6767.76 6748.07 6754.94 6766.45
10/9/2018 6768.41 6768.86 6747.97 6754.80 6766.40
11/8/2018 6768.41 6768.81 6747.89 6754.66 6766.40
12/11/2018 6768.23 6768.56 6747.75 6754.56 6766.23
1/14/2019 6768.11 6768.48 6747.45 6754.76 6766.19
2/14/2019 6768.11 6768.46 6748.39 6754.86 6766.21
3/21/2019 6768.18 6768.51 6748.45 6754.90 6766.15
4/15/2019 6768.07 6771.16 6748.80 6755.08 6767.23
5/2/2019 6768.89 6771.48 6749.05 6755.46 6767.45
6/10/2019 6768.71 6770.00 6748.31 6755.16 6766.77
7/1/2019 6768.53 6769.12 6748.09 6754.86 6766.45
8/7/2019 6768.37 6768.76 6747.85 6754.58 6766.33
9/12/2019 6768.33 6768.64 6747.71 6754.38 6766.29
10/7/2019 6768.35 6768.76 6747.69 6754.46 6766.40
11/12/2019 6768.41 6768.66 6747.75 6754.36 6766.27
12/17/2019 6768.29 6768.56 6747.69 6754.30 6766.19
1/21/2020 6768.21 6768.46 6748.57 6754.76 6766.23
2/4/2020 6768.15 6768.46 6748.45 6754.80 6766.25
3/11/2020 6767.61 6769.60 6748.65 6754.90 6766.89
4/20/2020 6768.61 6766.76 6748.25 6754.76 6766.53
5/6/2020 6769.33 6771.46 6748.97 6755.52 6767.03
6/8/2020 6768.69 6770.50 6748.55 6755.31 6766.71
7/6/2020 6768.71 6770.36 6748.63 6755.36 6766.71
8/11/2020 6768.39 6768.96 6748.15 6754.86 6766.29
9/10/2020 6768.29 6768.66 6747.97 6754.62 6766.15
10/1/2020 6768.27 6768.66 6747.85 6754.46 6766.15
11/17/2020 6768.27 6768.66 6747.69 6754.28 6766.21
12/9/2020 6768.17 6768.50 6747.65 6754.24 6766.09

Notes:
1 - Groundwater elevation is represented as feet Above Mean Sea Level (AMSL), NAVD29.
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Table 3-2b

Table 3-2b: 2020 and Historical Groundwater Quality / Blackbird Cutoff Wells

Location BBMW-03A
Date 5/14/2004| 5/18/2006| 10/9/2006| 5/9/2007| 6/11/2008| 6/2/2009| 5/25/2010| 6/16/2011| 5/16/2012| 5/22/2013| 5/16/2014| 5/14/2015| 5/19/2016| 5/29/2017| 5/21/2018| 5/31/2019| 5/27/2020!
Collection Time 12:55 11:00 12:30 11:40 10:00 11:00 8:35 10:50 10:50 9:30 9:35 13:50 16:45 14:20 10:40 10:25 13:30
Field Parameters Units
Conductivity uS/cm 586 488! 136 344 427 413 272 206 256 374 675) 488| 605 421 351 378
H S.u. 5.2 5.7 6.3 7.4 6.0 6.3 6.1 6.4 6.6 4.8 3.9 6.4 6.3 6.4 6.9 6.5
| Total Dissolved Solids mg/L 414 82 244 296 348| 21 g| 124J 156 188 210 283 434 257 180 235
Total Suspended Solids mg/L 14 47!
Temperature °C 5.4 6.0 7.6 5.3 5.9 6.4 5.0 8.0 5.8 7.0 6.8 5.9 7.1 5.8 5.7 5.6
Dissolved Oxygen mg/L 1.0 6.7, 1.9 1.3 1.6 1.6) 1.6
ORP mV -7.2 260.3] -139.3 -232.3 -53.6 -46.1 -76.3
Depth to water ft 8.2 9.5 8.2] 8.2 7.9 9.6 10.3
Pump Rate apm 0.34 0.46 2.0 1.4 2.6 3.0 4.0
Alkalinity mg/L as CaCO;
Hardness mg/L as CaCO; 181 127
Dissolved Phase Units
As mg/L 0.673 0.091 0.064 0.081 0.005 U 0.032 0.114 0.039 0.153 0.148 0.181 0.172 0.187, 0.161 0.180 0.178 0.175
Ca mg/L
Co mg/L 8.25 2.38 0.793 0.843 2.19 2.34 1.37 1.24 0.406 0.260 1.09 0.754 1.34 3.08 1.55) 1.05] 1.19
Cu mg/L 2.63 0.147 0.133 0.024 1.34 0.207 0.014 0.028 0.002 0.0004 0.0056 0.0009 0.0006 0.0007 0.0011 0.0021 0.0005
Fe mg/L 38.3 20.4 5.08 16.4 3.79 10.8] 31.8 11.2 14.0] 16.3 20.1 22.8 33.2 45.3 25.6 20.9 22.7
Mg mg/L
Mn mg/L 5.8
Total Phase Units
Ca mg/L 44 34 32
Cl mg/L
Mg mg/L 17 10 11
S04 mg/L 274
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Table 3-2b
Table 3-2b: 2020 and Historical Groundwater Quality / Blackbird Cutoff Wells
Location BBMW-05A
Date 5/13/2004| 7/16/2004]| 5/18/2006| 10/9/2006| 5/9/2007| 6/11/2008| 6/2/2009| 5/25/2010| 6/16/2011| 5/16/2012| 5/22/2013| 5/16/2014| 5/14/2015| 5/19/2016| 5/29/2017| 5/21/2018| 5/31/2019| 5/27/2020
Collection Time 15:15 12:05 9:00 13:00 10:30 10:10 11:35 9:20 11:45 11:15 10:35 12:15 12:20 18:00 16:55 12:10 11:50 16:15
Field Parameters Units
Conductivity uS/cm 524 425! 384 5215] 484 325 375 443 467 592 356 745 665 589 572 600
H S.u. 4.1 3.9 4.0 5.0 4.24 3.9 4.0 4.3 4.6 3.8 6.6 3.8 4.0 3.9 4.4 4.1
| Total Dissolved Solids mg/L 349 415 212 408 321 286 354 428 J 445 438 515 583 525) 426 403 450
Total Suspended Solids mg/L 5 5 32 0
Temperature °C 5.9 54 7.3 5.6 7.3 6.2 6.5 9.3 6.3 7.2 5.9 8.7 12.9 8.3 8.1 9.5
Dissolved Oxygen mg/L 3.6 3.5 9.2 2.0 2.6 3.2 1.2
ORP mV 398.0 -128.9 203.1 -184.0 425.6] 243.1 252.9
Depth to water ft 3.6 8.9 5.8 5.5] 3.7 5.4 6.1
Pump Rate apm 0.81 2.5 1.0] 1.8] 0.9 2.5 2.0
Alkalinity mg/L as CaCO;
Hardness mg/L as CaCO; 174 182
Dissolved Phase Units
As mg/L 0.004 0.008 0.005 0.005 0.006 0.009 0.005 0.006 0.042 0.007 0.008 0.014 0.010 0.005 0.004 0.008
Ca mg/L 40
Co mg/L 6.87 9.52 5.98 8.21 5.57 8.06 517 3.64 5.96 8.51 9.68 8.80 9.83 11.6) 11.8] 8.77 7.76 8.92
Cu mg/L 10.8] 14.9 9.39 13.2 7.58 11.9 8.96 6.1 11.8] 14.2 16.4 18.8 17.2) 21.9 23.8 21.0 14.4 17.3
Fe mg/L 0.16 7.12 0.12 0.82 0.07 0.26 0.06 0.08 1.39 3.49 0.17 0.20 0.77 0.32 0.16 0.26 1.47
Mg mg/L 18.10
Mn mg/L 4.2 4.3
Total Phase Units
Ca mg/L 39| 40 40 30|
<] mg/L 7
Mg mg/L 19 19 20 13
S04 mg/L 257 299
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Table 3-2b

Table 3-2b: 2020 and Historical Groundwater Quality / Blackbird Cutoff Wells

Location BBMW-06A
Date 5/13/2004| 5/18/2006]| 10/9/2006| 5/9/2007| 6/11/2008| 6/2/2009| 5/25/2010| 6/16/2011| 5/16/2012| 5/22/2013| 5/16/2014| 5/14/2015| 5/19/2016| 5/29/2017| 5/21/2018| 5/31/2019| 5/27/2020!
Collection Time 12:45 11:50 13:15 11:20 10:20 12:00 9:00 11:15 11:05 10:05 10:55 13:10 19:30 16:15 11:10 11:00 14:25
Field Parameters Units
Conductivity uS/cm 307 267 110 206 266 270] 180, 161 140 203 240 358 267 313 363 397
H S.u. 4.8 5.4 5.9 6.0 6.1 5.6 6.3 6.3 6.4 4.3 6.0 5.3 5.9 5.4 5.7 5.2
| Total Dissolved Solids mg/L 198 59 142 152 253 143 99J 82 134 226 264 191 224 248 302
Total Suspended Solids mg/L 128, 28
Temperature °C 6.3 6.1 8.9 5.8 6.7 7.0 6.3 8.3 6.3 8.4 7.5 6.9 8.3 6.5 6.2 6.0
Dissolved Oxygen mg/L 0.7 17.9) 1.7, 2.0 1.6 2.6 1.2
ORP mV 132.2 115.5 160.6 -283.7 161.2 141.7 211.9
|Depth to water ft 19.2. 20.6 20.4 20.0 19.4] 20.7 21 g'
|Pump Rate apm 0.33 0.47 0.60 0.72 0.90] 1.00 1.25
Alkalinity mg/L as CaCO; 1.0
Hardness mg/L as CaCO; 98 64.7]
Dissolved Phase Units
As mg/L 0.021 0.125 0.212 0.199 0.167 0.159 0.108 0.188 0.285 0.251 0.166 0.134 0.076 0.105 0.074 0.068 0.074
Ca mg/L
Co mg/L 4.01 2.76 1.21 1.9 1.27] 1.56) 3.7 0.78 0.592 0.613 43 3.78 4.21 2.99 3.61 4.54 5.32
Cu mg/L 44 2.4 0.175 1 0.546 0.846 2.96 0.053 0.0476 0.0217 .16 2.60 5.28 3.37 5.38 5.20 6.72
Fe mg/L 1.42 8.75 11.5] 10.8 10.4 8.47 7.96 7.19 9.98 8.98 7.86 10.7] 7.41 7.4 5.9 6.5 7.9
Mg mg/L
Mn mg/L 4.4
Total Phase Units
Ca mg/L 20 13 12
Cl mg/L
Mg mg/L 12 8 8
S04 mg/L 136
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Table 3-2b

Table 3-2b: 2020 and Historical Groundwater Quality / Blackbird Cutoff Wells

Location BBMW-07A
Date 5/11/2004] 5/18/2006| 10/9/2006| 5/9/2007| 6/11/2008| 6/2/2009| 5/25/2010| 6/16/2011| 5/16/2012| 5/22/2013| 5/16/2014| 5/14/2015| 5/19/2016| 5/29/2017| 5/21/2018| 5/31/2019| 5/27/2020!
Collection Time 17:50 11:15 13:30 11:50 10:30 10:40 8:45 11:00 11:00 9:50 11:35 12:40 18:35 15:25 9:55 9:30 12:45
Field Parameters Units
Conductivity uS/cm 342 90 147 446 483 319 363 314 280 472| 480 430) 481 439 436 324
H S.u. 5.5 5.5 6.3 6.1 6.0 6.3 6.1 6.0 6.2 4.7 6.2 6.4 6.4 6.6 6.8 6.6
| Total Dissolved Solids mg/L 183 79 294 270 242 276 243 J 188 298 300 265) 318] 274 241 222
Total Suspended Solids mg/L 315 10
Temperature °C 5.3 52 8.8 5.6 5.6 6.7 5.0 7.0 5.8 7.8 7.4 6.3 6.9 5.9 6.8 5.7
Dissolved Oxygen mg/L 2.6 9.3 1.1 1.6 5.0] 3.7 3.6
ORP mV -35.1 52.9 -204.1 -316.2 -17.8 -14.1 -113.1
Depth to water ft 21.2 24.2 22.6 21.6 23.4 24.5 25.1
|Pump Rate apm 0.48 0.50 0.60 3.0 0.65] 0.50] 1.00!
Alkalinity mg/L as CaCO; 60
Hardness mg/L as CaCO; 115 170
Dissolved Phase Units
As mg/L 0.186 0.038 0.116 0.05 0.049 0.044 0.062 0.031 0.052 0.048 0.044 0.035 0.064 0.043 0.059 0.046 0.066
Ca mg/L
Co mg/L 0.922 3.1 1.47 1.97. 2.42| 3.13 1.17 3.06 2.57 2.13 2.55 3.65 1.52, 2.40 1.81 2.40 0.58
Cu mg/L 1.48 0.68 0g| 0.28 0.007 0.423 0.003 0.978 0.002 0.005 0.026 0.005 0.004 0.053 0.034 0.003 0.002
Fe mg/L 3.04 6.00 7.77 11.5 23.1 9.27 10.8] 12.4 16.4] 13.5 16.4 20.1 12.3 13.2 10.1 12.8] 5.58
Mg mg/L
Mn mg/L 3.9
Total Phase Units
Ca mg/L 32 42 37
Cl mg/L
Mg mg/L 8 16, 13
S04 mg/L 88
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Table 3-2b
Table 3-2b: 2020 and Historical Groundwater Quality / Blackbird Cutoff Wells
Location BBMW-08A
Date 5/13/2004| 7/16/2004]| 5/18/2006| 10/9/2006| 5/9/2007| 6/11/2008| 6/2/2009| 5/25/2010| 6/16/2011| 5/16/2012| 5/22/2013| 5/16/2014| 5/14/2015| 5/19/2016| 5/29/2017| 5/21/2018| 5/31/2019| 5/27/2020
Collection Time 13:42 12:10 9:45 14:00 11:00 10:40 11:45 9:10 11:30 11:10 10:15 11:35 12:40 18:35 17:35 12:40 12:20 15:15
Field Parameters Units
Conductivity uS/cm 531 498 262| 569 514 357 404 313 412 513 670 649 667 557 538 579
H S.u. 47 3.8 4.7 4.4 4.03 4.1 4.0 4.2 4.5 3.8 4.3 4.0 3.8 3.8 4.5 4.1
| Total Dissolved Solids mg/L 416 444 141 462 327 341 338] 399J 409 373 525) 546 519 395] 398 429
Total Suspended Solids mg/L 409 5 594
Temperature °C 6.0 6.6 8.8 6.0 8.1 6.8 7.5 9.0 6.3 7.6 7.6 8.3 7.2 6.7 7.0 6.5
Dissolved Oxygen mg/L 1.8 16.5] 5.3 0.6 1.1 1.1 2.0
ORP mV 324.1 229.9| 209.1 -39.3 393.5 268.2 249.5
Depth to water ft 8.8 6.2 8.9 8.6 7.6 8.9 9.3
Pump Rate apm 0.44 1.0] 1.2 0.53] 0.60] 1.0 1.5
Alkalinity mg/L as CaCO;
Hardness mg/L as CaCO; 190 204
Dissolved Phase Units
As mg/L 0.006 0.005 0.005 0.005] 0.005U 0.006 0.005 0.005 0.001 0.001 0.002 0.002 0.004 0.001 0.001 0.001
Ca mg/L 44.6
Co mg/L 7.19 9.61 7.57 8.9 5.34 9.38 6.34 4.85 6.83 8.44 5.86 7.62 111 11.0 12.1 8.27 7.80 8.82
Cu mg/L 10.7 13.7 12.5] 14.7 7.8 14.7, 9.68 9.23 11.7 14.4 9.6 15. 19.0 20.6 20.8 17.5] 14.7 16.1
Fe mg/L 4.00 15.0 2.10 14.0 3.41 11 0.18 1.37 8.53 8.28 0.9 8.34 1.96) 1.91 1.53] 2.58 3.96
Mg mg/L 19
Mn mg/L 4.4 4.3
Total Phase Units
Ca mg/L 46 44 43.9 29
<] mg/L 6
Mg mg/L 19 18 23 14
S04 mg/L 262 308]
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Table 3-3a: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Tailings Areas

Location
Date WFMW-9 | WFMW-9T | WFMW-16A | WFMW-16C | WFMW-16T | WFMW-11 | WFMW-15C | WFMW-15T | WFMw-12 | WFMw-12s | WFMW-13s | WFMW-13D | WFMW-18 | WFMW-17 | WFMW-1109
Elevation (ft AMSL)'

1-Jun-93 5614.00 A A A A 5650.00 A A 5654.00 A 5662.00 5660.00 A A A
1-Jun-95 NA A A A A NA A A A A 5672.37 5663.11 A A A
1-Jul-95 561542 A A A A 5649.8! A A A A NA NA A A A
1-Sep-95 NA A A A A 5649.7 A A A A 5672.22 5662.98 A A A
1-Oct-96 5616.04 A A A A 5651.0 A A A A 5672.43 5665.17 A A A
7-Jul-00 5618.36 A A A A NA A A A A 5673.11 5669.64 A A A
30-Aug-00 5618.31 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7-Nov-00 5617.83 NA NA NA NA 5654.29 NA NA NA NA 5672.90 5669.75 NA NA NA
11-Jan-01 5617. A A A A 5654.07 A A A A 5673.03 5669.87 A A A
18-Apr-01 617 A A A A 5654.19 A A A A 5673.05 5669.5 A A A
10-Jul-01 617 A A A A 5654.49 A A A A 5673.00 5669.4 A A A
8-Oct-01 618. A A A A 5654.74 A A A A 5673.0 56703 A A A
16-Jan-02 617.58 A A A A 5654.74 A A A A 5672.8 5670.4 A A A
4-Apr-02 619.28 A A A A 5656.24 A A A A 5673.3 5671.3 A A A
9-May-02 562063 A A A A 5655.54 A A A A 5673.2 5671.1 A A A
24-May-02 5620.53 NA NA NA NA 5655.69 NA NA NA NA 5673.25 5671.30 NA NA NA
17-Jul-02 5618.98 NA NA NA NA 5655.39 NA NA NA NA 5673.15 5671.00 NA NA NA
16-Oct-02 5619.15 NA NA NA NA 5655.46 NA NA 5669.39 NA 5673.02 5671.10 NA NA NA
15-Jan-03 7 A A A A 5655.59 A A 69.57 A 5673.05 5671.15 A A A
17-Apr-03 4.7, A A A A 5656.82 A A 70.0 A 5673.26 5671.99 A A A
22-May-03 0. A A A A 5656.04 A A 69.8 A 5673.10 5671.60 A A A
30-Jul-03 A A A A 5656.67 A A 70.4 A 5673.27 5672.39 A A A
14-Oct-03 A A A A 5656.12 A A 70.3 A 5673.23 5672.14 A A A
20-Jan-04 5619, A A A A 5655.93 A A 70.2 A 5673.14 5671.93 A A A
29-Apr-04 5622.78 NA NA NA NA 5656.45 NA NA 5670.50 NA 5673.35 5672.32 NA NA NA
27-May-04 5622.60 NA NA NA NA 5656.59 NA NA 5670.37 NA 5673.27 5672.17 NA NA NA
28-Jul-04 5619.56 A A A A 5655.6 A A 5669.34 A 5672. 5671.15 A A A
2-Sep-04 618.7; A A A A 5655.62 A A 69.4 A 5672. 5671.27 A A A
23-Dec-04 618.81 A A A A 5655.74 A A 70.0 A 5673. 5671.74 A A A
6-Mar-05 620.0: A A A A 5656.1 A A 70.4 A 5673. 5672.18 A A A
7-Apr-05 623.42 A A A A 5657.14 A A 70.9 A 5673.56 5672.83 A A A
2-Sep-05 5621.22 A A A A 5656.22 A A 70.44 A 5673.18 5672.57 A A A
19-Dec-05 5620.06 NA NA NA NA 5656.19 NA NA 5670.32 NA 5673.11 5672.13 NA NA NA
9-Feb-06 5620.36 NA NA NA NA 5656.35 NA NA 5670.51 NA 5673.22 5672.27 NA NA NA
14-Mar-06 5621.56 NA NA NA NA 5656.74 NA NA 5670.61 NA 5673.30 5672.38 NA NA NA
12-Apr-06 5629.96 A A A A 5659.36 A A 5671.94 A 5673.92 5673.86 A A A
30-Jun-06 624.00 A A A A 5656.88 A A 70.87 A 5673.87 5673.4 A A A
15-Sep-06 624.87 A A A A 5657.27 A A 71.21 A 5673.4 5673.3 A A A
7-Dec-06 624.14 A A A A 5657.45 A A 71.22 A 5673.4 5673.0 A A A
6-Mar-07 623.25 A A A A 5657.17 A A 71.19 A 5673.4 5672.9 A A A
13-Apr-07 5627.05 A A A A 5657.98 A A 71.71 A 5673.7 5673.40 A A A
15-May-07 5626.62 NA NA NA NA 5657.64 NA NA 5671.47 NA 5673.56 5673.33 NA NA NA
15-Jul-07 5624.49 NA NA NA NA 5657.26 NA NA 567141 NA 5673.45 5673.28 NA NA NA
13-Aug-07 5624.03 NA NA NA NA 5657.25 NA NA 5671.34 NA 5673.47 5673.24 NA NA NA
8-Nov-07 4. A A A A 5657.52 A A 71.6 A 5673.56 5673.31 A A A
3-Jan-08 4 A A A A 5657.60 A A 71.7 A 5673.67 5673.37 A A A
1-Feb-0 4 A A A A 5657.74 A A 71.8 A 5673.72 5673.35 A A A
6-May-0 20 A A A A 5658.9 A A 72.70 A 5674.44 5674.40 A A A
5-Aug-0: 6.62 A A A A 5658.1 A A 72.19 A 5674.32 5673.86 A A A
20-Oct-08 5625.78 A A A A 5658.15 A A 72.30 A 5674.1 5673.93 A A A
5-Dec-08 5624.24 NA NA NA NA 5657.69 NA NA 5671.80 NA 5673.62 5673.52 NA NA NA
10-Feb-09 5622.53 NA NA NA NA 5657.46 NA NA 5671.65 NA 5673.55 5673.23 NA NA NA
26-Mar-09 5624.42 NA NA NA NA 5658.33 NA NA 5672.34 NA 5674.05 5673.62 NA NA NA
24-Apr-09 56 A A A A 5660.61 A A 71.87 A 5675.10 5675.7 A A A
21-May-09 67 A A A A 5659.80 A A 73.46 A 5674.87 5675.6 A A A
4-Aug-09 49 A A A A 5659.23 A A 73.08 A 5674.45 5675.3 A A A
4-Nov-09 .05 A A A A 5658.68 A A 72.64 A 5674.06 5674.4 A A A
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Table 3-3a: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Tailings Areas

Location
Date WFMW-9 WFMW-9T WFMW-16A WFMW-16C WFMW-16T WFMW-11 WFMW-15C WFMW-15T WFMW-12 WFMW-128 WFMW-138 WFMW-13D WFMW-18 WFMW-17 WFMW-1109
26-Feb-10 5628.31 NA NA NA NA 5658.55 NA NA 5672.57 NA 5674.05 5674.11 NA NA NA
13-May-10 5631.64 NA NA NA NA 5659.43 NA NA 5673.44 NA 5674.73 5674.89 NA NA NA
8-Jun-10 5632.61 NA NA NA NA 5659.62 NA NA 5673.54 NA 5674.16 5675.16 NA NA NA
21-Jul-10 5631.63 NA NA NA NA 5658.98 NA NA 5672.93 NA 5674.32 5674.81 NA NA NA
9-Sep-10 5629.09 NA NA NA NA 5658.29 NA NA 5672.39 NA 5673.91 5674.22 NA NA NA
17-Nov-10 .5 A A A A 56 A A 72.4 A 5673.91 5674.07 A A A
27-Jan-11 .0 A A A A 56 A A 72.5 A 5673.99 5674.0 A A A
24-Mar-11 . A A A A 56 A A 73.0 A 5674.30 5674.4 A A A
3-May-11 .64 A A A A 5661.42 A A 75.3 A 5676.01 5676.6 A A A
23-May-11 .57 A A A A 5663.27 A A 77.22 A 5677.57 5678.60 A A A
2-Jun-11 5637.39 A A A A 5663.68 A A 77.44 A 5677.85 5679.16 A A A
17-Jun-11 5639.26 NA NA NA NA 5664.62 NA NA 5678.50 NA 5678.82 5680.51 NA NA NA
27-Jun-11 5639.11 NA NA NA NA 5664.36 NA NA 5677.85 NA 5678.20 5680.01 NA NA NA
29-Jun-11 5637.21 A A A A 5664 A A 5677.69 A 5678.09 5679.89 A A A
30-Jun-11 6.31 A A A A 56 A A 77.62 A 5678.00 5679.80 A A A
-Jul- 5.67 A A A A 56 A A 77.60 A 5677.97 5679.69 A A A
-Jul- 4.61 A A A A 56 4 A A 77.. A 5677.82 5679.54 A A A
-Jul- 4.37 A A A A 5663.7 A A 77.1 A 5677.74 5679.48 A A A
12-Jul-11 3.84 A A A A 5663.52 A A 77.1 A 5677.56 5679.29 A A A
18-Jul-11 5633.40 A A A A 5663.3: A A 76.99 A 5677.39 5679.06 A A A
25-Jul-11 5632.92 NA NA NA NA 5662.97 NA NA 5676.96 NA 5677.38 5678.82 NA NA NA
29-Jul-11 5632.65 NA NA NA NA 5662.98 NA NA 5677.01 NA 5677.34 5678.77 NA NA NA
| 2-Aug-11 5632.6! A A A A 56t A A 5677.11 A 5677.4 5678.93 A A A
5-Aug- 632.5 A A A A 56 A A 77.27 A 5677. 5678.94 A A A
3-Aug- 632.14 A A A A 5663. A A 77.20 A 5677. 5678.80 A A A
0-Aug- 631.92 A A A A 5663.04 A A 77.. A 5677. 5678.74 A A A
1-Sep- 631.6 A A A A 5663.07 A A 77.4 A 5677. 5678.76 A A 5683.95
6-Oct-11 5631.57 A A A A 5663.25 A A 77.76 A 5678.0: 5678.84 A A 5683.95
9-Nov-11 5632.12 NA NA NA NA 5664.21 NA NA 5679.44 NA 5679.60 5680.36 NA NA 5683.30
25-Jan-12 5628.13 NA NA NA NA 5661.41 NA NA 5675.56 NA 5676.91 5671.90 NA NA 5683.19
28-Feb-12 5629.94 NA NA NA NA 5661.83 NA NA 5676.40 NA 5677.51 5672.93 NA NA 5682.85
4-Mar-12 0. A A A A 97 A A 6.57 A 5677.60 73.34 A A .08
4-Apr-12 4. A A A A 4. A A 0.07 A 5681.0: 0.17 A A .42
11-Apr-12 4. A A A A 4. A A 0.38 A 5681.. 0.66 A A .55
27-Apr-12 6! A A A A 5666. A A .92 A 5682. 5682.07 A A .7
11-May-1 636. A A A A 5666.60 A A 11 A 5682. 5682.28 A A 5.
31-May-12 5636.65 A A A A 5666.70 A A 21 A 5683.0 5682.35 A A 4
2-Jul-12 5635.58 NA NA NA NA 5665.87 NA NA 5680.82 NA 5682.49 5681.83 NA NA 5683.38
18-Jul-12 5635.57 NA NA NA NA 5666.16 NA NA 5681.91 NA 5682.56 5681.94 NA NA 5683.38
13-Aug-12 5635.70 NA NA NA NA 5666.34 NA NA 5681.92 NA 5682.49 5682.02 NA NA 5683.34
31-Aug-12 .4 A A A A 5666.15 A A A 5682.50 56 A A .34
12-Sep-12 4. A A A A 5666.07 A A A 5682.45 56 A A .36
5-Oct-12 .9 A A A A 5666.74 A A A 5683.05 5682. A A .20
13-Nov-12 .6 A A A A 5666.99 A A A 5683.43 5682.4 A A .09
3-Dec-12 .59 5640.32 5641.32 5641.79 5647.86 5667.15 5680.42 5670.84 . A 5683.30 5682.54 5684.96 5701.49 .23
8-Jan-13 5636.67 5641.56 5641.39 5641.80 5647.78 5667.39 5680.40 5670.87 .08 A 5683.50 5683.12 5685.01 5701.02 .56
14-Feb-13 5636.52 5640.38 5641.34 5641.72 5647.72 5667.49 5680.52 5670.84 5683.37 NA 5683.77 5683.45 5685.10 5701.00 5683.56
13-Mar-13 5636.54 5640.52 5641.45 5641.82 5648.42 5667.86 5680.74 5671.10 5683.62 NA 5684.01 5683.73 5685.21 5701.13 5684.05
10-Apr-13 5638.70 5641. 5643.4! 5643.93 5648.57 5668. 5682.26 5672. 5685.61 A 5685.96 5685.68 5686.51 702.03 5685.97
1-May-13 7. 40. 42 5642.97 5648.14 5668. .27 72. 91 A 5686.27 5685. 6.67 702.27 .22
29-May-13 8. 41. 43.. 5644.41 5648.72 5669.4 .84 73.34 .59 A 5686.90 5686.66 7.15 702.26 .59
27-Jun-13 7. 41, 42. 5643.28 5648.54 5669. .83 72.90 .93 A 5686.27 5685.94 .67 701.99 .24
25-Jul-13 6! 40.99 42.0: 5642.40 5648. 5668.40 680.41 72.36 4.56 A 5684.93 5684.6 685.75 701.36 4.93
15-Aug-13 636. 40.91 41.7/ 5642.14 5648.16 5668.12 680.24 72.11 4.19 A 5684.60 5684.2 685.51 701.15 4.59
1-Oct-13 5636.72 40.75 41.84 5642.33 5648.14 5668.42 5680.86 72.50 4.87 A 5685.12 5684.93 5686.10 702.32 .04
12-Nov-13 5636.54 5640.63 5641.73 5642.47 5648.11 5669.13 5680.88 5672.92 5685.00 NA 5685.30 5685.06 5682.93 5701.12 5685.34
18-Dec-13 5636.05 5640.78 5641.25 5642.13 5648.06 5668.57 5680.72 5673.06 5685.04 NA 5685.38 5685.13 5686.01 5701.03 5685.39
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Table 3-3a: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Tailings Areas

Location
Date WFMW-9 WFMW-9T WFMW-16A WFMW-16C WFMW-16T WFMW-11 WFMW-15C WFMW-15T WFMW-12 WFMW-128 WFMW-138 WFMW-13D WFMW-18 WFMW-17 WFMW-1109
27-Feb-14 5635.88 5640.55 5641.19 5642.11 5647.96 5668.80 5680.95 5673.21 5685.45 NA 5685.74 5685.50 5686.17 5701.13 5685.76
25-Mar-14 5637.42 5641.19 5642.72 5643.71 5648.64 5670.60 5683.05 5674.93 5687.87 NA 5688.14 5687.91 5688.14 5701.81 5688.16
16-Apr-14 5640.52 5642.32 5645.71 5646.70 5650.28 5673.51 5687.43 5677.44 5690.07 NA 5690.31 5690.12 5690.31 5702.29 5690.34
15-May-14 5641.32 5643.45 5646.36 5647.28 5651.46 5673.56 NA 5678.00 5690.88 NA 5691.19 5690.91 5691.08 5702.55 5691.14
23-Jul-14 5637.90 5641.78 5643.12 5644.05 5649.39 5671.29 5684.33 5675.90 5687.87 NA 5688.27 5687.92 5688.17 5701.66 5688.14
20-Aug-14 7.0 A A A A 5670.36 A A 7.07 A 5687.2; 5686.91 A A A
23-Sep-14 7. A A A A 5670.64 A A 7.10 A 5687.3f 5687.14 A A A
9-Oct-14 7.2 A A A A 5670.93 A A 7. A 5687.4 5687. A A A
24-Nov-14 7.20 5640.87 5642.49 5643.37 5649.39 5670.80 5682.83 5675.00 7. A 5689.1 5687. 5687.49 5701.22 5687.39
9-Mar-15 7.72 5641.44 5643.06 5643.98 5650.07 5671.91 5684.27 5676.21 8. A 5688.5: 5688. 5688.55 5701.26 5688.56
8-Jun-15 5639.78 5642.66 5644.99 5645.96 5655.72 5674.23 5686.77 5678.73 1.00 A 5691.1 5691.0. 5691.18 5702.04 5691.23
15-Sep-15 5638.07 5640.55 5643.45 5644.35 5655.72 5672.20 5683.97 5675.63 5688.57 NA 5688.71 5688.53 5688.74 5701.07 5688.75
17-May-16 5640.07 5642.88 5645.58 5646.47 5655.72 5675.50 5690.32 5680.73 5686.04 NA 5692.95 5692.94 5692.37 5702.36 5693.03
14-Sep-16 5638.22 5643.3! 5643.80 5644.53 5655.7; 5672.92 5687.30 5678.51 5689.3i A 5689.60 5689.45 5689.61 700.86 5684.4
17-Nov-16 .53 41.6! 43.80 5644.63 5655.7; 5673.14 7.41 .70 .7 A 5689.81 5689.80 .90 701.1 .
18-Apr-17 41.90 47.0 47.24 5648.25 5655.7: 5676.78 1.40 .00 A 5693.85 56! 4.0 702.0 4.
20-Jun-17 41.7: 44. 47.14 5648.17 5655.7: 5677.34 2.70 .74 4. A 5694.77 5694. 4.8 702.1 4.
1-Aug-17 40.4 43.. 45.82 5646.53 5655.7; 5675.74 690.90 .20 2.90 A 5692.99 5692. 693.0 701.43 19
9-Nov-17 9.4 43.. 44.82 5645.47 5655.7. 5674.78 689.86 0.26 .62 A 5692.99 5692.9 691.81 701.11 1.89
19-Apr-18 5643.8: 45, 49.04 5650.15 5655.72 5678.54 5693.92 3.16 .44 A 5695.47 5695.4: 5695.61 701.93 5.71
7-Jun-18 5642.32 5645.25 5647.55 5648.49 5655.72 5678.74 5694.02 5683.70 5695.80 NA 5695.91 5695.87 5696.01 5702.11 5696.09
10-Jul-18 5641.92 5646.75 5647.22 5648.13 5655.72 5678.08 5693.16 5683.10 5695.12 NA 5695.21 5695.17 5695.31 5701.85 5695.31
-Jul- A A A A A A A A A A A A A A A
-Jul- A A A A A A A A A A A A A A A
-Jul- A A A A A A A A A A A A A A A
-Jul- A A A A A A A A A A A A A A A
4-Jul- A A A A A A A A A A A A A A A
7-Jul- 5641.23 A A A A A A A A A A A A A A
2-Aug-18 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
9-Aug-18 5640.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
17-Aug-18 5640.60 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
28-Aug-18 40.44 44.0 45.74 5646.58 5655.7; 76.54 1.4 1.5¢ .32 A 5693.35 .4 5 701. .5
26-Nov-18 39.5. 43.7: 44.90 5645.73 5655.7: 75.78 1.0; 0.7 .54 A 5692.71 .5 .7 700. .7
9-May-19 40.8: 44.0! 46.10 5646.97 5655.7: 78.64 0.7 A .42 A 5695.49 .4 .6 702. .7
22-Aug-19 640.1 44.0 45.32 5646.11 5655.7. 5677.22 691.3 7 .24 A 5693.35 5693.2 693.4 700. .4
14-Nov-19 639.8: 43.65 45.30 5645.95 5655.7: 5676.86 692.00 .30 .84 A 5692.97 5692.8 693.1 700.91 19
20-May-20 5642.1 44.55 47.24 5648.03 5655.7 5680.04 5695.32 .26 .62 A 5696.67 5696.69 5696.8! 702.71 .89
19-Aug-20 5641.12 5645.71 5646.32 5647.03 5655.72 5678.82 5693.20 5682.96 5694.52 NA 5694.75 5694.55 5694.71 5701.11 5694.81
4-Nov-20 5640.58 5643.65 5645.86 5656.58 5655.72 5678.06 5692.50 5682.18 5693.72 NA 5693.75 5693.75 5693.87 5701.01 5693.99
Notes:

1. Groundwater elevation is represented as feet Above Mean Sea Level (AMSL), NAVD29.

2. NA - Not available.

3. Several wells were added in late 2012 as part of the ongoing West Fork Investigation work (Golder 2013).

Golder 2013. Draft for BMSG Review - Summary of 2012 West Fork Tailings
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Table 3-3b: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Lower Wells

Location
Date WFMW-1S | WFMw-1D | wFMw-1101 [wrFmw-111o0D] Bow-1 | BPw-2 | Bow-2 | APw-1 | Apw2 [ BPw-1 | APW-3 [WFMW-1111D] WFMW-2 WFMW-3 WFMW-4
Elevation (ft AMSL)'

1-Jun-93 571.00 70.00 A A A A A A A A A A 571.00 5584.00 5570.00
1-Jun-95 5755 73 A A A A A A A A A A 573.60 A 5577.11
1-Jul-95 7491 73. A A A A A A A A A A 73.34 A NA
1-Sep-95 747" 72. A A A A A A A A A A 73.22 A 5575.95
1-Oct-96 75.62 73. A A A A A A A A A A 74.34 A 5577.05
7-Jul-00 74.25 72.20 A A A A A A A A A A 74. 5605.74 5577.04
30-Aug-00 5574.15 5572.15 NA NA NA NA NA NA NA NA NA NA 5574.84 5605.79 5576.94
7-Nov-00 5573.61 5572.01 NA NA NA NA NA NA NA NA NA NA 5574.41 5605.79 5576.68
11-Jan-01 573. 71.8 A A A A A A A A A A 574.3 5600.87 76.6
18-Apr-01 573. 721 A A A A A A A A A A 574.7 A 76.7
10-Jul-01 573. 72. A A A A A A A A A A 574.5 A 76.7
8-Oct-01 74.01 72. A A A A A A A A A A 7471 A 76.8
16-Jan-02 73.9 72. A A A A A A A A A A 7481 A 76.6
4-Apr-02 74.2 72. A A A A A A A A A A 75.51 A 77.58
9-May-02 74.4 72.9 A A A A A A A A A A 75.51 A 77.38
24-May-02 5574.51 5573.01 NA NA NA NA NA NA NA NA NA NA 5575.56 NA 5577.43
17-Jul-02 5574.31 557261 NA NA NA NA NA NA NA NA NA NA 5575.31 NA 5577.23
16-Oct-02 5574.36 5572.61 NA NA NA NA NA NA NA NA NA NA 5575.82 NA 5577.24
15-Jan-03 574. 72.56 A A A A A A A A A A 576.21 A 771
17-Apr-03 574 73.10 A A A A A A A A A A 576.81 A 77.7
22-May-03 74, 73.09 A A A A A A A A A A 76.67 A 77.7
30-Jul-03 74.60 73.03 A A A A A A A A A A 76.79 A 77.64
14-Oct-03 74.02 7212 A A A A A A A A A A 76.64 A 771
20-Jan-04 75.64 73.31 A A A A A A A A A A 76.73 A 78.04
29-Apr-04 5575.89 5573.82 NA NA NA NA NA NA NA NA NA NA 5576.61 NA 5578.42
27-May-04 5575.91 5573.86 NA NA NA NA NA NA NA NA NA NA 5576.53 NA 5578.40
28-Jul-04 575. 734 A A A A A A A A A A 576.22 A 78.10
2-Sep-04 575. 73 A A A A A A A A A A 576.24 A 78.15
23-Dec-04 75 73. A A A A A A A A A A 76. A 78.10
6-Mar-05 75 73, A A A A A A A A A A 77 A 78.21
7-Apr-05 76.00 73, A A A A A A A A A A 76.4 A 78.39
2-Sep-05 76.06 73, A A A A A A A A A A 76. A 78.41
19-Dec-05 5576.03 5573.65 NA NA NA NA NA NA NA NA NA NA 5576.22 NA 5578.30
9-Feb-06 5576.11 5573.69 NA NA NA NA NA NA NA NA NA NA 5576.15 NA 5578.23
14-Mar-06 5576.12 5573.72 NA NA NA NA NA NA NA NA NA NA 5576.14 NA 5578.32
12-Apr-06 576.2 74 A A A A A A A A A A 576. A 78.72
30-Jun-06 576. 73 A A A A A A A A A A 576.4 A 78.66
15-Sep-06 76. 73 A A A A A A A A A A 76. A 78.59
7-Dec-06 76.0! 73. A A A A A A A A A A 76 A 78.45
6-Mar-07 76.1 73, A A A A A A A A A A 76.24 A 78.55
13-Apr-07 76.2 74.0 A A A A A A A A A A 76.23 A 78.81
15-May-07 5576.28 5574.15 NA NA NA NA NA NA NA NA NA NA 5576.22 NA 5578.78
15-Jul-07 5576.31 5573.87 NA NA NA NA NA NA NA NA NA NA 5576.06 NA 5578.70
13-Aug-07 5576.31 5573.82 NA NA NA NA NA NA NA NA NA NA 5576.03 NA 5578.69
8-Nov-07 576. 73. A A A A A A A A A A 576.10 A 78.79
3-Jan-08 576. 73 A A A A A A A A A A 576.10 A 78.78
1-Feb-0 76.34 73. A A A A A A A A A A 76. A 78.80
6-May-0 76.. 74 A A A A A A A A A A 76.4 A 79.51
5-Aug-0: 76.24 74.2 A A A A A A A A A A 76.1 A 78.85
20-Oct-08 76.15 74.0 A A A A A A A A A A 76.00 A 78.70
5-Dec-08 5576.04 5573.55 NA NA NA NA NA NA NA NA NA NA 5576.08 NA 5578.46
10-Feb-09 5576.04 5573.55 NA NA NA NA NA NA NA NA NA NA 5576.06 NA 5578.44
26-Mar-09 5576.53 5574.03 NA NA NA NA NA NA NA NA NA NA 5576.26 NA 5578.90
24-Apr-09 576.84 74.62 A A A A A A A A A A 576. A 79.47
21-May-09 576.39 74.40 A A A A A A A A A A 576. A 79.34
4-Aug-09 576.54 74.33 A A A A A A A A A A 576. A 79.85
4-Nov-09 576.31 74.18 A A A A A A A A A A 576.4: A 79.17
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Table 3-3b: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Lower Wells

Location
Date WFMW-1S WFMW-1D WFMW-1101 | WFMW-1110D BOw-1 BPW-2 BOW-2 APW-1 APW-2 BPW-1 APW-3 WFMW-1111D WFMW-2 WFMW-3 WFMW-4
26-Feb-10 5576.70 5574.31 NA NA NA NA NA NA NA NA NA NA 5576.55 NA 5579.51
13-May-10 5576.74 5573.84 NA NA NA NA NA NA NA NA NA NA 5576.57 NA 5579.35
8-Jun-10 5576.69 5573.97 NA NA NA NA NA NA NA NA NA NA 5576.50 NA 5579.39
21-Jul-10 5576.59 5573.79 NA NA NA NA NA NA NA NA NA NA 5576.46 NA 5579.33
9-Sep-10 5576.46 5573.29 NA NA NA NA NA NA NA NA NA NA 5576.39 NA 5578.97
17-Nov-10 576.40 73.38 A A A A A A A A A A 576.40 A 78.!
27-Jan-11 576.89 73.76 A A A A A A A A A A 576.57 A 79..
24-Mar-11 76.59 73.77 A A A A A A A A A A 76.57 A 79..
3-May-11 76.70 74.13 A A A A A A A A A A 76.78 A 79.4
23-May-11 77.14 75.02 A A A A A A A A A A 77.00 A 580.29
2-Jun-11 76.67 74.76 A A A A A A A A A A 76.98 A 580.08
17-Jun-11 5576.75 5574.86 NA NA NA NA NA NA NA NA NA NA 5577.04 NA 5580.25
27-Jun-11 5576.74 5574.79 NA NA NA NA NA NA NA NA NA NA 5577.05 NA 5580.28
29-Jun-11 576.36 74.10 A A A A A A A A A A 576.66 A 79.0
30-Jun-11 576.2 73.92 A A A A A A A A A A 576.25 A 78.7'
-Jul- 576. 73.77 A A A A A A A A A A 575.87 A 78
-Jul- 75. 73.57 A A A A A A A A A A 75.33 A 78..
-Jul- 75.92 73.44 A A A A A A A A A A 75.11 A 78.;
12-Jul-11 75.83 73.36 A A A A A A A A A A 74.97 A 78.
18-Jul-11 75.85 73.22 A A A A A A A A A A 74.89 A 78.03
25-Jul-11 5575.79 5573.11 NA NA NA NA NA NA NA NA NA NA 5574.79 NA 5577.95
29-Jul-11 5575.72 5573.02 NA NA NA NA NA NA NA NA NA NA 5574.69 5606.86 5577.86
| 2-Aug-11 575.72 72.98 A A A A A A A A A A 574. 5607.00 77.86
5-Aug- 575.64 72.84 A A A A A A A A A A 574.64 607.34 77.84
3-Aug- 75.65 72.88 A A A A A A A A A A 74. 606.97 77.76
0-Aug- 75.60 72.86 A A A A A A A A A A 74.58 606.83 77.74
1-Sep- 75.49 72.74 A A A A A A A A A A 74.46 607.17 77.70
6-Oct-11 75.53 72.66 5579.17 A A A A A A A A A 74.50 606.79 77.64
9-Nov-11 5575.51 5572.58 5579.17 NA NA NA NA NA NA NA NA NA 5574.44 5606.77 5577.62
25-Jan-12 5575.50 5572.75 5579.06 NA NA NA NA NA NA NA NA NA 5575.71 5601.62 5577.65
28-Feb-12 5575.58 5572.78 5578.81 NA NA NA NA NA NA NA NA NA 5575.72 5606.84 5577.71
4-Mar-12 575. 72.84 78.89 A A A A A A A A A 575.65 01.40 77.67
4-Apr-12 575. 72.27 79.31 A A A A A A A A A 575.80 00.7 78.0
11-Apr-12 75.. 73.39 79.4 A A A A A A A A A 75. 06.8 78.1
27-Apr-12 76.0: 73.80 80.3 A A A A A A A A A 75.. 601.7¢ 78.3
11-May-1 75.91 73.66 580.0: A A A A A A A A A 75. 606.85 78.3
31-May-12 75.91 73.64 579.80 A A A A A A A A A 75.64 601.79 78.35
2-Jul-12 5575.87 5573.24 5579.42 NA NA NA NA NA NA NA NA NA 5575.34 5601.79 5578.17
18-Jul-12 5575.72 5573.11 5579.32 NA NA NA NA NA NA NA NA NA 5575.11 5601.79 5578.09
13-Aug-12 5575.75 5573.10 5579.14 NA NA NA NA NA NA NA NA NA 5575.07 NA 5578.11
31-Aug-12 575.38 72.7 79.08 A A A A A A A A A 574.75 A 77.73
12-Sep-12 575.37 72.8 78.83 A A A A A A A A A 574.70 A 77.76
5-Oct-12 75. 72.9 78.84 A A A A A A A A A 74.70 A 77.70
13-Nov-12 74. 72.4 78.74 A A A A A A A A A 74.1 A 76.9
3-Dec-12 74. 72.52 78.95 5579.41 5578.01 5571.41 5567.58 5573.68 5571.29 5570.52 5571.27 5567.00 74.3 A 77.0
8-Jan-13 74 72.46 79.05 5579.19 5577.94 5571.29 5567.48 5573.66 5571.34 5570.46 5571.18 5566.67 74.1 A 76.9
14-Feb-13 5574.35 5572.48 5578.83 5579.22 5578.07 5571.22 5567.42 5573.68 5571.34 5570.42 5571.23 5566.53 5574.20 NA 5577.00
13-Mar-13 5574.38 5572.54 5579.14 5579.29 5578.26 5571.33 5567.50 5573.75 5571.39 5570.47 5571.30 5566.53 5574.26 NA 5577.06
10-Apr-13 574.55 72. 79.4 5579.69 5578.82 571.59 567.91 73. 71.60 5570.85 5571.49 567.75 574. A 7.
1-May-13 574.58 72. 79.7 5580. 5579.17 571.7: 568.24 73.84 71.68 5571.00 5571.44 567.50 574. A 77.4
29-May-13 574.59 72.! 79.6 5579. 5579.26 571.7 568.25 73. 71.70 5571.00 5571.4 567.37 574. A 77.4
27-Jun-13 74.55 72. 79.40 5579. 79.15 571. 567.73 73.1 71.57 5570.6 5571. 566. 74.60 A 77..
25-Jul-13 74.49 72.59 79.16 5579. 79.01 571.. 567.50 73. 71.48 5570.4 5571. 566.5 74.43 A 77.2
15-Aug-13 74.45 72.51 79.06 5579.19 79.03 571.18 567.37 73.6 71.40 5570.2 5571.. 566.40 74.30 A 77.14
1-Oct-13 74.57 72.78 79.50 5579.88 79.61 571.54 567.98 73.8: 71.63 5570.55 5571. 566.94 74.75 A 77.30
12-Nov-13 5574.47 5572.50 5579.10 5579.23 5579.33 5571.18 5567.49 5573.80 5571.50 5570.17 5571.36 5566.57 5574.36 NA 5577.19
18-Dec-13 5574.47 5572.46 5579.09 5579.21 5579.63 5571.13 5567.43 5573.77 5571.52 5569.99 5571.40 5566.50 5574.31 NA 5577.14
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Table 3-3b: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Lower Wells

Location
Date WFMW-1S WFMW-1D WFMW-1101 | WFMW-1110D BOw-1 BPW-2 BOW-2 APW-1 APW-2 BPW-1 APW-3 WFMW-1111D WFMW-2 WFMW-3 WFMW-4
27-Feb-14 5574.50 5572.50 5579.18 5579.31 5579.63 5571.11 5567.48 5573.79 5571.58 5569.92 5571.57 5566.53 5574.38 NA 5577.17
25-Mar-14 5574.68 5572.80 5579.47 5579.81 5579.63 5571.47 5567.49 5573.88 5571.81 5570.27 5571.91 5567.12 5574.72 NA 5577.38
16-Apr-14 5574.93 5573.24 5579.95 5580.33 5580.42 5571.87 5568.55 5574.05 5572.04 5570.89 5572.24 5569.12 5575.52 NA 5578.22
15-May-14 5574.90 5573.31 5580.18 5580.66 5580.68 5572.03 5568.89 5574.01 5572.01 5570.95 5571.97 5569.55 5575.09 NA 5577.80
23-Jul-14 5574.67 5572.80 5579.25 5579.38 5579.92 5571.46 5567.98 5573.91 5571.70 5570.14 5574.78 5567.52 5574.42 NA 5577.42
20-Aug-14 574.6 726 A A A A A A A A A A 573.24 A 77.2
23-Sep-14 574.4 72.4 A A A A A A A A A A 573.02 A 77.0
9-Oct-14 74.4 72.3 A A A A A A A A A A 74.00 A 77.0
24-Nov-14 75.0¢ 72.9 5579.15 5579.24 5579.47 5571.18 5567.65 5573.81 5572.06 5570.03 5572.11 5567.20 75.71 A 77.7
9-Mar-15 75.31 73.0 5579.18 5579.26 NA 5571.33 5567.82 5573.88 5572.26 5570.17 5572.31 5567.29 75.87 A 78.73
8-Jun-15 75.22 73.2. 5579.57 5579.90 5579.52 5571.79 5568.45 5573.82 5572.28 5570.42 5572.14 5568.13 75.33 A 78.21
15-Sep-15 5575.05 5572.82 5579.09 5579.16 5578.75 5571.22 5567.68 5573.84 5572.06 5569.88 5571.89 5567.05 5574.89 NA 5577.93
17-May-16 5575.31 5573.31 5579.97 5580.46 5579.63 5571.34 5568.83 5573.99 5572.35 5570.69 5572.15 5568.44 5574.89 NA 5578.48
14-Sep-16 575. 72.77 78.97 5579.16 5578.54 571.37 567. 73.84 72.01 5569.92 5571.9: 566.99 574.56 A 78.0
17-Nov-16 575. 72.81 79.10 5579.25 5578.62 571.39 567. 73.86 72.04 5569.92 5572.0; 5t 574. A 78.0
18-Apr-17 575.4 73.37 79.64 5579.25 5579. 571.97 568. 74.04 72.20 5570.72 5572. 5t 575.. A 78.74
20-Jun-17 75.59 73.53 79.72 5580.04 79.4 572.0 568. 74.16 72.80 5570.80 5572. 568. 75. A 78.7
1-Aug-17 75.45 73.17 79.16 5579.26 78.87 571.5 568.0 74.10 72.60 5570.54 5572, 568.00 75. A 78.58
9-Nov-17 75.23 72.91 78.97 5579.14 78.71 571.4 567.89 74.08 72.18 5570.14 5572.13 567.42 74.9: A 78.42
19-Apr-18 75.63 73.39 79.52 5579.96 79.45 571.89 568.43 74.22 72.33 5570.74 5572.55 569.52 75.7 A 79.04
7-Jun-18 5575.51 5573.31 5579.50 5579.96 5579.63 5571.94 5568.51 5574.16 5572.50 5570.64 5572.29 5568.92 5575.59 NA 5579.03
10-Jul-18 5575.61 5572.91 5579.46 5579.78 5579.32 5571.82 5568.31 5574.32 5572.52 5570.54 5572.25 5568.42 5575.45 NA 5578.96
-Jul- 57. 73.23 A A A A 568.29 A A A A A 575.59 A 5579.09
-Jul- 575. 73.42 A A A A 568.30 A A A A A 575.! A 5579.09
-Jul- 576. 73.60 A A A A 568.40 A A A A A 75, A A
-Jul- 576. 73.60 A A A A 568.40 A A A A A 75.! A A
4-Jul- NA NA A A A A 568.12 A A A A A 75.60 A A
7-Jul- NA NA A A A A 568.08 A A A A A 75.57 A A
2-Aug-18 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
9-Aug-18 NA NA NA NA NA NA 5567.97 NA NA NA NA NA 5575.53 NA NA
17-Aug-18 NA NA NA NA NA NA 5567.85 NA NA NA NA NA 5575.59 NA NA
28-Aug-18 575.2 72.51 79.06 5579.22 5578. 571.39 567.6 74. 72. 5569.94 5571.97 567.64 575.21 A A
26-Nov-18 574. 72.19 78.97 5579.16 5578. 571.07 567.3 73.! 71! 5569.58 5571.67 567.. 575.11 A A
9-May-19 75. 72.57 79.37 5579.76 79.! 571.67 568.0 74. 72.; 5570.14 5571.71 568.. 75.17 A A
22-Aug-19 75.0 72.26 79.02 5579.20 78.. 571.18 567.3 73.! 72.00 5569.68 5571.45 567.. 74. A 5578.70
14-Nov-19 75.0 72.21 78.97 5579.20 78! 571.17 567.3 74.0. 72.02 5569.66 5571.63 567.. 75.2! A 5578.66
20-May-20 75.6 73.01 79.51 5580.03 79.59 572.01 568.4: 74.4 72.58 5570.74 5572.01 568. 75.4! A 5579.32
19-Aug-20 5575.35 5572.43 5578.62 5579.06 5578.61 5571.29 5567.51 5574.42 5572.30 5569.92 5571.71 5567.54 5574.99 NA 5579.03
4-Nov-20 5575.33 5572.41 5578.97 5579.04 5578.63 5571.27 5567.47 5574.62 5572.38 5569.82 5571.71 5567.38 5574.95 NA 5578.90
Notes:

1. Groundwater elevation is represented as feet Above Mean Sea Level (AMSL), NAVD29.

2. NA - Not available.

3. Several wells were added in late 2012 as part of the ongoing West Fork Investigation work (Golder 2013).

4. WFMW-4 was decommissioned during the West Fork Tailings Storage Facility Embankment Stabilization Construction on July 25, 2018.

A replacement well was installed in WFMW-04's former general location during July 2019.
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Table 3-3c: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Face of Dam

Location
Date WFMW-3 | WFMw-6 | GT-101 | GT-102
Elevation (ft AMSL)'
1-Jun-93 5584.00 5589.00 NA NA
1-Jun-95 NA NA NA NA
1-Jul-95 NA 5593.71 NA NA
1-Sep-95 NA 5593.54 NA NA
1-Oct-96 NA 5595.14 NA NA
7-Jul-00 5605.74 5603.54 NA NA
30-Aug-00 5605.79 5603.34 NA NA
7-Nov-00 5605.79 5601.69 5599.59 5604.43
11-Jan-01 5600.87 5600.74 5598.96 5603.13
18-Apr-01 NA 5601.94 5600.04 5603.38
10-Jul-01 NA 5602.49 5600.14 5602.83
8-Oct-01 NA 5603.09 5600.39 5603.08
16-Jan-02 NA 5602.54 5600.04 5600.43
4-Apr-02 NA 5604.34 5601.14 5604.33
9-May-02 NA 5605.54 5602.14 5605.73
24-May-02 NA 5605.49 5602.14 5605.93
17-Jul-02 NA 5604.49 5601.54 5605.43
16-Oct-02 NA 5604.63 5601.55 5605.70
15-Jan-03 NA 5604.24 5601.24 5605.23
17-Apr-03 NA 5608.07 5603.94 5607.61
22-May-03 NA 5607.07 5603.58 5607.50
30-Jul-03 NA 5607.71 5603.95 5607.86
14-Oct-03 NA 5606.74 5603.37 5607.45
20-Jan-04 NA 5605.97 5602.91 5606.61
29-Apr-04 NA 5607.88 5604.25 5608.11
27-May-04 NA 5607.85 5604.36 5608.00
28-Jul-04 NA 5605.97 5603.19 5607.24
22-Sep-04 NA 5605.09 5602.57 5605.97
23-Dec-04 NA 5605.23 5602.72 5605.90
16-Mar-05 NA 5606.25 5603.46 5606.77
27-Apr-05 NA 5608.16 5604.67 5608.05
12-Sep-05 NA 5607.36 5604.40 5608.00
19-Dec-05 NA 5606.44 5603.72 5607.11
9-Feb-06 NA 5606.68 5603.84 5607.25
14-Mar-06 NA 5607.36 5604.29 5607.72
12-Apr-06 NA 5611.71 5606.86 5610.18
30-Jun-06 NA 5609.57 5606.12 5609.94
15-Sep-06 NA 5609.91 5606.40 5610.25
7-Dec-06 NA 5609.56 5606.24 5609.96
6-Mar-07 NA 5608.90 5605.90 5609.38
13-Apr-07 NA 5611.15 5607.26 5611.06
15-May-07 NA 5611.11 5607.41 5611.21
15-Jul-07 NA 5609.79 5606.59 5610.27
13-Aug-07 NA 5609.45 5606.33 5610.01
8-Nov-07 NA 5609.83 5606.54 5610.27
3-Jan-08 NA 5609.79 5606.50 5610.20
21-Feb-08 NA 5609.66 5606.42 5609.99
16-May-08 NA 5613.94 5609.03 5613.15
15-Aug-08 NA 5610.98 5607.07 5611.33
20-Oct-08 NA 5610.15 5606.35 5610.60
5-Dec-08 NA 5608.95 5605.68 5609.60
10-Feb-09 NA 5607.92 5604.78 5608.52
26-Mar-09 NA 5608.93 5605.48 5609.15
24-Apr-09 NA 5613.56 5608.49 5612.44
21-May-09 NA 5615.25 5609.67 5614.57
4-Aug-09 NA 5614.83 5609.53 5614.80
4-Nov-09 NA 5612.79 5609.44 5613.42
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Table 3-3c: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Face of Dam

Location

Date WFMW-3 WFMW-6 GT-101 GT-102
26-Feb-10 NA 5613.01 5608.80 5614.10
13-May-10 NA 5615.28 5610.05 5615.81
8-Jun-10 NA 5616.00 5610.40 5616.35
21-Jul-10 NA 5615.58 5610.31 5616.48
9-Sep-10 NA 5613.51 5609.07 5615.00
17-Nov-10 NA 5613.00 5608.69 5614.44
27-Jan-11 NA 5612.80 5608.58 5614.20
24-Mar-11 NA 5613.54 5609.09 5614.84
3-May-11 NA 5617.35 5611.15 5618.21
23-May-11 NA 5620.38 5613.15 5620.26
2-Jun-11 NA 5621.25 5613.94 5620.85
17-Jun-11 NA 5622.67 5615.17 5621.99
27-Jun-11 NA 5622.74 5615.29 5622.24
29-Jun-11 NA 5617.34 5605.39 5618.84
30-Jun-11 NA 5616.10 5604.50 5617.50
1-Jul-11 NA 5615.30 5604.02 5616.69
5-Jul-11 NA 5614.03 5603.45 5615.50
7-Jul-11 NA 5613.74 5603.36 5615.31
12-Jul-11 NA 5613.24 5603.02 5614.87
18-Jul-11 NA 5612.79 5602.76 5614.52
25-Jul-11 NA 5612.23 5602.47 5614.02
29-Jul-11 5606.86 5611.88 5602.31 5613.76
2-Aug-11 5607.00 5611.87 5602.29 5613.77
15-Aug-11 5607.34 5611.81 5602.21 5613.63
23-Aug-11 5606.97 5611.46 5601.92 5613.28
30-Aug-11 5606.83 5611.26 5601.82 5613.08
21-Sep-11 5607.17 5610.96 5601.64 5612.70
6-Oct-11 5606.79 5610.87 5601.61 5612.45
9-Nov-11 5606.77 5611.16 5601.78 5609.67
25-Jan-12 5601.62 5608.58 5600.80 5608.53
28-Feb-12 5606.84 5609.90 5601.31 5609.41
4-Mar-12 5601.40 5610.28 5601.44 5609.23
4-Apr-12 5600.79 5613.99 5603.11 5614.95
11-Apr-12 5606.86 5614.26 5603.13 5615.37
27-Apr-12 5601.79 5615.12 5603.45 5616.05
11-May-12 5606.85 5615.72 5603.85 5616.70
31-May-12 5601.79 5615.63 5603.85 5616.63
2-Jul-12 5601.79 5614.85 5603.51 5615.86
18-Jul-12 5601.79 5614.70 5603.37 5615.63
13-Aug-12 NA 5614.81 5603.49 5615.77
31-Aug-12 NA 5614.51 5603.32 5615.46
12-Sep-12 NA 5614.46 5603.21 5615.34
5-Oct-12 NA 5614.76 5603.42 5615.76
13-Nov-12 NA 5615.08 5603.55 5616.27
3-Dec-12 NA 5614.98 5603.53 5616.10
8-Jan-13 NA 5614.95 5603.78 5616.13
14-Feb-13 NA 5614.74 5603.74 5615.90
13-Mar-13 NA 5614.74 5603.76 5615.90
10-Apr-13 NA 5616.45 5604.82 5617.15
1-May-13 NA 5615.93 5604.44 5616.89
29-May-13 NA 5616.44 5604.75 5617.37
27-Jun-13 NA 5616.09 5604.55 5617.16
25-Jul-13 NA 5615.37 5604.18 5616.55
15-Aug-13 NA 5614.99 5603.97 5616.27
1-Oct-13 NA 5615.01 5603.98 5616.33
12-Nov-13 NA 5614.74 5603.88 5616.09
18-Dec-13 NA 5614.20 5603.60 5615.69
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Table 3-3c: 2020 and Historical Groundwater Elevation at West Fork Monitoring Wells - Face of Dam

Location

Date WFMW-3 WFMW-6 GT-101 GT-102
27-Feb-14 NA 5613.88 5603.38 5615.47
25-Mar-14 NA 5615.28 5604.09 5616.75
16-Apr-14 NA 5617.42 5605.48 5618.21
15-May-14 NA 5618.07 5606.13 5618.97
23-Jul-14 NA 5615.58 5604.41 5617.07
20-Aug-14 NA 5614.80 5603.93 5616.35
23-Sep-14 NA 5614.74 5603.85 5616.27
29-Oct-14 NA 5614.82 5603.75 5616.30
24-Nov-14 NA 5614.74 5603.71 5616.14
9-Mar-15 NA 5614.88 5603.82 5616.18
8-Jun-15 NA 5616.07 5604.81 5617.25
15-Sep-15 NA 5614.74 5603.97 5616.18
17-May-16 NA 5614.50 5605.25 5617.14
14-Sep-16 NA 5614.64 5604.13 5615.73
17-Nov-16 NA 5614.74 5604.35 5615.75
18-Apr-17 NA 5618.04 5607.39 5618.37
20-Jun-17 NA 5617.92 5607.33 5618.45
1-Aug-17 NA 5616.94 5606.64 5617.73
9-Nov-17 NA 5615.88 5605.94 5616.91
19-Apr-18 NA 5618.90 5608.14 5619.07
7-Jun-18 NA 5618.34 5607.94 5618.89
10-Jul-18 NA 5617.96 5607.54 5619.65
16-Jul-18 NA NA NA 5618.49
19-Jul-18 NA NA NA 5618.45
23-Jul-18 NA NA NA 5618.32
23-Jul-18 NA NA NA 5618.32
24-Jul-18 NA NA NA 5618.29
27-Jul-18 NA 5617.20 NA 5618.12
2-Aug-18 NA NA NA NA
9-Aug-18 NA 5616.79 NA 5617.71
17-Aug-18 NA 5616.54 NA 5617.50
28-Aug-18 NA 5616.49 5606.34 5617.45
26-Nov-18 NA 5615.06 5604.96 5616.37
9-May-19 NA 5616.34 5605.94 5617.25
22-Aug-19 NA 5615.54 5625.04 5616.75
14-Nov-19 NA 5614.74 5604.00 5616.03
20-May-20 NA 5616.86 5605.82 5617.45
19-Aug-20 NA 5615.14 5604.20 5616.43
4-Nov-20 NA 5614.54 5603.72 5615.83

Notes:

1. Groundwater elevation is represented as feet Above Mean Sea Level (AMSL), NAVD29.

2. NA - Not available.
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Table 3-3d: 2020 and Historical Groundwater Quality at West Fork Monitoring Wells
Location 'WFMW-01D. |
e 28-Apr-93 | 30-Aug-93 | 23-Oct-83 | 26-Apr-94 | 28-Jul-94 | 12:Oct-04 | 23-Jun-95 | 23-Sep-95 | 25-Oct-86 | 27-Api-88 [ 22-Sep-04 | 4-May-06 | 4-May-06 | 4-May-06 | 15-May-07 | 4Nov-09 | 4-Nov-09 | 5-Oct-10 | 6-Oct-11 | 4-Apr-12 | 21-Sep-12 | 1-Oct-13 | 15-Oct-14 | 13-Oct-16 | 11-Oct-16 | 2-OctA7 | 1-Oct-18 | 7-Oct-19 | 16-Sep-20 |
Collection Time 1030 1700 | 1405 | 000 1955 | 12:39 1329 1359 [ 1015 [ 1320 1320 1214 | 1305 1355 1035 [ 915 | 600 | 1130 12.05 1615 1540 | 1835 [ 1180 |
Field Parameters Units
v pSlem 760} o5 97| 662] 426] 443) 422} 440} 463
pH Su. 6.0] 6.3] 6.0] 6.1 5. 5.8 5. 5.6] 5.8] 5.8] 6.1
[Total Dissolved Solids ‘mg/L 897 771 529 J+ 693 687} 321 @‘ 314] 340 341 321
Total Suspended Solids mg/L 64.4] 1910 751, 70.4] 66.0 319 36.4 84.4J] 00 1700 I [ |
°c 8.0) 7.2) 53] 3] 64 75 0.0] 79 77| 73] 5] 6.1
Dissolved Oxygen g/l
[ORP mv
[Water Tevel elevation Tt
Pump Rate gpm_
[Alkalinity mg/L as CaCOy 37.4] 40.8f 1.9] 1.8] 1 U] 0.0] 4.0]
Dissolved Phase Unif I I I
[As mg/ 0003 0008|0008 0.015] 20 0.036] .04° .04 0.040] 039 0.036[  0.033]
[Co mg/ 3710l 38a0] 5120  5810]
[Cu mgl 0,017} 0011, .0100.008] 0.0151 0.0045] X
Fe ‘mg/ 36.5] 55.6] 249
[Mn g/ 1
Total Phase Unit
As mg 0,003 0040[ 0136
[Co mg/ 4.380] 4.370)
[Cu mg/ 0.004 U] 0972 7.260}
Fe mg 36.4] 52.0] 68.1 512
[ mg [ 10.4] I
Notes

=

U - concentration below detectable limits at detection limit shown.

J-The result s an estimated quantity due to a quality control deficiency.

J+ - The resultis an estimated quanity, but the result may be biased high.

Based on the amendment to the 2007 Revision of the PMP, groundwater quality at the West Fork wells were not measured in 2008.
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Table 3-3d: 2020 and Historical Groundwater Quality at West Fork Monitoring Wells
Location WFMW-01S ]
Date 27-Apr-93 | 19-Jun-95 | 23-Sep-95 | 25-Oct-96 | 22-Sep-04 | 22-Sep-04 | 4-May-06 | 15-May-07 | 4-Nov-09 | 5-0ct-10 | 6-Oct-10 | 5-Oct-10 | 6-Oct-11 | 4-Apr-12 | 21-Sep-12 | 1-Oct-13 | 15-Oct-14 | 13-Oct-16 | 11-Oct-16 | 2-Oct-A7 | 1-Oct-18 | 7-Oct-19 | 16-Sep-20 |
Collection Time 1522 | 1530 | 1405 | 1920 | 1921 | 1247 | 1000 1308 [ 1204 1215 12.20 1255 | 1350 1045 [ 900 625 10:30 11.45 15.40 1605 | 19:20 1230 |
Field Parameters Units Duplicate Blank
v pSlem aot0]  1esol 1530l esol  @sol 1489 84 1100) 911 390] 4 473}
pH S.u. 28] 3.2 33[  aql 57] 5.7] 54 5.5 31 5. 57| X
[Total Dissolved Solids mg/L 1540[ __ 1560J 1650] 730 J+] 704+ 1270} %51 00| 080 10 U] 365 14
[Total Suspended Solids ‘mg/L. 1.4 01 U] E
°c 756} 7] 5] &3] 65 6.1 7.9 80 78|
Dissolved Oxygen g/l
[ORP mv
[Water Tevel elevation Tt
Pump Rate gpm_
[Alkalinity mglL as CaCO; 4.0]
Dissolved Phase Unit
As mg/ 00112 00150 008U X [REY] 0179 0164 0167] 0173
[Co mg/ 143 J] 60)
[Cu mgi 0.907 | 0.502) X 0.0004] 00005
Fe g
Mn. ‘mg/
Total Phase Unit
[As ‘mg/
[Co mg
[cu ‘mg/
Fe mg
i s
Notes

=

U - concentration below detectable limits at detection limit shown.

J-The result s an estimated quantity due to a quality control deficiency.

J+ - The resultis an estimated quaniity, but the result may be biased high.

Based on the amendment to an earler revision of the PMP in 2007, groundwater quality at the West Fork wells were not measured in 2008.
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Table 3-3d

Table 3-3d: 2020 and Historical Groundwater Quality at West Fork Monitoring Wells

Location WFMW-09 I WFMW-02
Date 28-Apr-93 | 22-5ep-04 | 4May-06 | 4-May-06 | 16-May-07 | 4-Nov-08 | 5-Oct-10 | 6-Oct-11 | 4-Apr-12 | 20-Ot-14 | 23-Oct-15 | 11-00t16 | 2-0ct-17 | 1-0ct18 | 7-Oct-19 | 16-5ep-20 | S-Nov-11 | 4-Apr-12 | 21-Sep-12 | 1-Oct-13 | 16-Oct-14 | 13-Oct-15 | 11-00t16 | 2.0ct-17 | 1-0ct-18 | 7-Oct-19 | 16-Sep-20
Collection Time 2085 | 1815 | 1853 9:40 1235 [ 1148 | 1230 | 1280 | 626 | 1020 | 945 14:20 1430 [ 1605 1000 [ 1145 1320 1020 | 930 | 510 [ 1150 10:40 1510 [ 1506 [ 17:50 11.00
Field Parameters Units
v pSlem 67 40 21
pH S 31 6. 5. 5
[Total Dissolved Solids ‘mg/L 559 0| 343 15
[Total Suspended Solids ‘mg/L. 315.0] 592
°c 79| 7.0]
Dissolved Oxygen mg/L.
[ORP my
[Water Tevel elevation Tt
Pump Rate gpm.
[Alkalinity mgiL as CaCO,
Dissolved Phase Unit
As mgi 0065]  0076] 0087] 0706|028 0135 0475
o g
Cu mg/ 5| 0020 0.0072) 002
Fe ‘gl 052 J+] 21.0 62.1 798 906 133.0] 153.0
Vi ‘mgi 0.7
Total Phase Unit
As mg 0,034 | I
[co g I I
[Cu mg 0.004
5 o o & =
[Mn mg| 1.97]
Note:

=

U - concentration below detectable limits at detection limit shown.

J-The result s an estimated quantity due to a quality control deficiency.

J+ - The resultis an estimated quanity, but the result may be biased high.

Based on the amendment to the 2007 Revision of the PMP, groundwater quality at the West Fork wells were not measured in 2008.
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Table 4-1: Summary of In-stream Sediment Cleanup Levels for Blackbird Mine Site

Drainage/Area of Drainage

Total Arsenic'

Dissolved Cobalt’

Dissolved Copper1

Blackbird Creek/above mine gate® 8,500 mg/kg 5,500 mg/kg None®
Blackbird Creek/below mine gate>  |4,300 mg/kg 2,700 mg/kg None®

Panther Creek 35 mg/kg 80 mg/kg 149 mg/kg
Bucktail Creek Narrative Goal* Narrative Goal* Narrative Goal*
South Fork Big Deer Creek 35 mg/kg 436 mg/kg 637 mg/kg

Big Deer Creek 35 mg/kg 80 mg’kg 149 mg/kg

Notes:

1 - Cleanup levels for the Blackbird site for arsenic, cobalt, and copper are presented in Table 1 of the Explanation
of Significant Difference prepared by the United States Environmental Protection Agency (EPA), dated May 31, 2012.

2 - These standards are Human Health based cleanup levels and are not used in Section 4 tables and figures.
3 - No cleanup level established because concentrations do not exceed risk based levels.
4 - See Narrative Goals in Section 8.3.3 of the 2003 ROD:

"The remedial goal for Bucktail Creek is to improve water and sediment quality such that cleanup levels are not
exceeded downstream in South Fork Big Deer Creek or in Big Deer Creek."
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Table 4-2: y of Data in Blackbird and Bucktail Drainages
Sample Identification’ E;S/:::Zii:;: (':v':;::? Collection Date Arsenic® Arsenic Avg.>*® Cobalt® Cobalt Avg.>*® Copper’ Copper Avg.**"
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Blackbird Creek®

BBSED-01A-1 0.2 9/22/2020 242 184 434 310 197 148

BBSED-01A-2 0.2 9/22/2020 110 199 87

BBSED-01A-3 0.2 9/22/2020 199 296 161

BBSED-01A-1 0.2 9/20/2019 219 199 338 370 197 183

BBSED-01A-2 0.2 9/20/2019 241 351 219

BBSED-01A-3 0.2 9/20/2019 136 420 133

BBSED-01A-1 0.2 9/18/2018 156 177 769 705 193 212

BBSED-01A-2 0.2 9/18/2018 165 737 187

BBSED-01A-3 0.2 9/18/2018 209 610 257

BBSED-01A-1 0.2 9/20/2017 87 355 254 278 89 245

BBSED-01A-2 0.2 9/20/2017 353 217 280

BBSED-01A-3 0.2 9/20/2017 626 364 366

BBSED-01A-1 0.2 10/11/2016 86 181 226 408 80 206

BBSED-01A-2 0.2 10/11/2016 179 659 216

BBSED-01A-3 0.2 10/11/2016 278 338 321

BBSED-01A-1 0.2 9/22/2015 127 150 229 369 126 156

BBSED-01A-2 0.2 9/22/2015 162 450 174

BBSED-01A-3 0.2 9/22/2015 161 429 167

BBSED-01A-1 0.2 10/7/2014 86 123 200 216 88 128

BBSED-01A-2 0.2 10/7/2014 173 256 188

BBSED-01A-3 0.2 10/7/2014 109 193 107

BBSED-01-1 0.2 9/30/2013 160 153 242 213 160 151

BBSED-01-2 0.2 9/30/2013 181 207 142

BBSED-01-3 0.2 9/30/2013 118 190 152

BBSED-01A 0.2 9/19/2012 174 174 209 209 196 196

BBSED-01a-1 0.2 10/4/2011 566 459 176 128 276 217

BBSED-01a-2 0.2 10/4/2011 381 90 160

BBSED-01a-3 0.2 10/4/2011 429 118 215

BBSW-01A #1 0.2 9/15/2010 462 393 233 199 397 301

BBSW-01A #2 0.2 9/15/2010 425 200 283

BBSW-01A #3 0.2 9/15/2010 494 247 390

BBSW-01A #1 0.2 11/3/2009 191 297 117 126 132 218

BBSW-01A #2 0.2 11/3/2009 533 176 417

BBSW-01A #3 0.2 11/3/2009 168 85 106

BBSW-01#1 0.2 9/24/2009 1070 807 1750 1012 1250 847

BBSW-01#2 0.2 9/24/2009 954 1150 1020

BBSW-01#3 0.2 9/24/2009 398 135 272

BBSW-01A 0.2 10/6/2008 561 561 241 241 386 386

BBSW-01 0.2 10/9/2007 oo 732 oo 790 oo 1197

BBSW-01 0.2 9/21/2000 oo 555 oo 426 oo 1510

BB-2A 8/16/1995 == 847 == 628 == 2490

BBSED-03-1 2.0 9/22/2020 309 277 222 228 523 539

BBSED-03-2 2.0 9/22/2020 415 292 685

BBSED-03-3 2.0 9/22/2020 106 171 410

BBSED-03-1 2.0 9/20/2019 495 472 221 220 628 606

BBSED-03-2 2.0 9/20/2019 440 208 565

BBSED-03-3 2.0 9/20/2019 482 232 624

BBSED-03-1 2.0 9/18/2018 412 413 218 207 569 567

BBSED-03-2 2.0 9/18/2018 411 189 546

BBSED-03-3 2.0 9/18/2018 417 215 587

BBSED-03-1 2.0 9/20/2017 396 413 174 176 504 522

BBSED-03-2 2.0 9/20/2017 468 184 547

BBSED-03-3 2.0 9/20/2017 376 170 515

BBSED-03-1 2.0 10/11/2016 385 371 217 199 565 501

BBSED-03-2 2.0 10/11/2016 442 203 484

BBSED-03-3 2.0 10/11/2016 286 176 453

BBSED-03-1 2.0 9/22/2015 596 566 228 224 574 552

BBSED-03-2 2.0 9/22/2015 650 244 586

BBSED-03-3 2.0 9/22/2015 453 201 495

BBSED-03-1 2.0 10/7/2014 477 600 234 226 611 613

BBSED-03-2 2.0 10/7/2014 712 204 617

BBSED-03-3 2.0 10/7/2014 610 241 610

BBSED-03-1 2.0 9/30/2013 279 323 211 184 595 566

BBSED-03-2 2.0 9/30/2013 356 186 547

BBSED-03-3 2.0 9/30/2013 334 155 555

BBSED-03 2 9/19/2012 343 343 157 157 518 518

BBSED-03-1 2.0 10/4/2011 561 619 175 182 357 434

BBSED-03-2 2.0 10/4/2011 654 207 577

BBSED-03-3 2.0 10/4/2011 643 165 369

BBSW-03A #1 2.0 9/15/2010 881 1006 163 202 665 798

BBSW-03A #2 2.0 9/15/2010 1270 226 894

BBSW-03A #3 2.0 9/15/2010 867 217 834
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification’ Distance from Mouth Collection Date Arsenic® Arsenic Avg.>*® Cobalt® Cobalt Avg.>*® Copper’ Copper Avg.**"
of Associated Creek
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Blackbird Creek®
BBSW-03A #1 2.0 11/3/2009 429 591 166 202 348 478
BBSW-03A #2 2.0 11/3/2009 948 320 832
BBSW-03A #3 2.0 11/3/2009 396 119 255
BBSW-03A #1 2.0 12/18/2008 2290 1993 244 238 609 609
BBSW-03A #2 2.0 12/18/2008 1790 260 676
BBSW-03A #3 2.0 12/18/2008 1900 209 543
BBSW-03A 2.0 10/6/2008 392 392 81 81 206 206
|_BBSW.03A 2.0 10/9/2007 == 1323 == 356 == 1110
BBSED-07-1 5.1 9/22/2020 84 103 230 332 546 760
BBSED-07-2 5.1 9/22/2020 88 447 1140
BBSED-07-3 5.1 9/22/2020 138 318 594
BBSED-07-1 5.1 9/20/2019 82 79 179 165 451 438
BBSED-07-2 5.1 9/20/2019 77 159 396
BBSED-07-3 5.1 9/20/2019 79 158 467
BBSED-07-1 5.1 9/18/2018 164 241 196 150 734 584
BBSED-07-2 5.1 9/18/2018 325 123 484
BBSED-07-3 5.1 9/18/2018 235 132 535
BBSED-07-1 5.1 9/20/2017 348 269 203 275 668 786
BBSED-07-2 5.1 9/20/2017 148 341 1070
BBSED-07-3 5.1 9/20/2017 310 282 620
BBSED-07-1 5.1 10/11/2016 136 142 284 333 871 1147
BBSED-07-2 5.1 10/11/2016 102 380 1390
BBSED-07-3 5.1 10/11/2016 188 335 1180
BBSED-07-1 5.1 9/22/2015 139 182 143 165 634 668
BBSED-07-2 5.1 9/22/2015 246 178 643
BBSED-07-3 5.1 9/22/2015 161 175 728
BBSED-07-1 5.1 10/7/2014 317 201 244 213 809 705
BBSED-07-2 5.1 10/7/2014 150 130 477
BBSED-07-3 5.1 10/7/2014 135 264 828
BBSED-07-1 5.1 9/30/2013 193 215 125 136 474 549
BBSED-07-2 5.1 9/30/2013 224 146 593
BBSED-07-3 5.1 9/30/2013 227 138 580
BBSED-07 5.1 9/19/2012 136 136 303 303 836 836
BBSED-07-1 5.1 10/4/2011 593 761 310 254 702 736
BBSED-07-2 5.1 10/4/2011 791 118 684
BBSED-07-3 5.1 10/4/2011 899 335 822
BBSW-07 #1 5.1 9/15/2010 211 234 169 205 637 735
BBSW-07 #2 5.1 9/15/2010 256 J 245 J 842
BBSW-07 #3 5.1 9/15/2010 236 201 725
BBSW-07 #1 5.1 11/3/2009 286 324 322 300 1130 1070
BBSW-07 #2 5.1 11/3/2009 340 291 900
BBSW-07 #3 5.1 11/3/2009 346 286 1180
BBSW-07 A 45 10/6/2008 264 264 137 137 619 619
BBSW-07 5.1 10/6/2008 246 246 356 356 1140 1140
BBSW-07 A 45 10/9/2007 oo 181 oo 268 oo 992
BBSED-08-1 6.0 9/22/2020 37 24 23 17 104 100
BBSED-08-2 6.0 9/22/2020 20 15 103
BBSED-08-3 6.0 9/22/2020 14 12 94
BBSED-08-1 6.0 9/20/2019 © 8 11 9 89 76
BBSED-08-2 6.0 9/20/2019 7 8 69
BBSED-08-3 6.0 9/20/2019 8 9 69
BBSED-08-1 6.0 9/18/2018 138 56 96 43 363 195
BBSED-08-2 6.0 9/18/2018 13 12 80
BBSED-08-3 6.0 9/18/2018 17 20 143
BBSED-08-1 6.0 9/20/2017 13 9 15 10 118 90
BBSED-08-2 6.0 9/20/2017 7 8 69
BBSED-08-3 6.0 9/20/2017 8 8 82
BBSED-08-1 6.0 10/11/2016 8 9 10 9 255 128
6.0 10/11/2016 11 9 67
6.0 10/11/2016 9 8 61
6.0 9/22/2015 15 29 8 10 77 86
6.0 9/22/2015 66 17 124
6.0 9/22/2015 7 6 57
6.0 10/7/2014 9 46 7 26 57 131
6.0 10/7/2014 9 12 94
6.0 10/7/2014 121 58 243
6.0 9/30/2013 10 11 13 14 88 98
6.0 9/30/2013 14 17 110
BBSED-08-3 6.0 9/30/2013 10 13 95
BBSED-08 6.0 9/19/2012 8 8 10 10 78 78
BBSED-08-1 6.0 10/4/2011 22 21 21 19 108 115
BBSED-08-2 6.0 10/4/2011 15 14 104
BBSED-08-3 6.0 10/4/2011 27 21 134
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February 2021
Table 4-2: y of Data in Blackbird and Bucktail Drainages
Sample Identification’ E;S/:::Zii:;: (':v':;::? Collection Date Arsenic® Arsenic Avg.>*® Cobalt® Cobalt Avg.>*® Copper’ Copper Avg.**"
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Blackbird Creek®

BBSW-08 #1 6.0 9/15/2010 38 27 38 29 285 221

BBSW-08 #2 6.0 9/15/2010 20 25 182

BBSW-08 #3 6.0 9/15/2010 24 25 195

BBSW-08 #1 6.0 11/3/2009 46 309 38 66 113 130

BBSW-08 #2 6.0 11/3/2009 823 119 134

BBSW-08 #3 6.0 11/3/2009 59 41 143

|BBSW-08 6.0 10/9/2007 == 32 == 33 == 18

BBSW-08 6.0 9/21/2000 -- 28.7 -- 17.5 -- 422

BB-18 8/17/1995 -- 732 -- 7.7 -- 256

Bucktail Creek®

BTSED-01-1 0.7 9/21/2020 51 57 144 145 1070 1197

BTSED-01-2 0.7 9/21/2020 76 155 1330

BTSED-01-3 0.7 9/21/2020 44 135 1190

BTSED-01-1 0.7 9/25/2019 81 70 128 129 812 1934

BTSED-01-2 0.7 9/25/2019 54 147 2080

BTSED-01-3 0.7 9/25/2019 74 113 2910

BTSED-01-1 0.7 9/18/2018 40 42 102 124 1090 1193

BTSED-01-2 0.7 9/18/2018 36 107 1200

BTSED-01-3 0.7 9/18/2018 50 162 1290

BTSED-01-1 0.7 9/20/2017 85 83 134 179 976 1185

BTSED-01-2 0.7 9/20/2017 110 295 1340

BTSED-01-3 0.7 9/20/2017 53 107 1240

BTSED-01-1 0.7 10/18/2016 6 30 16 58 176 583

BTSED-01-2 0.7 10/18/2016 45 82 839

BTSED-01-3 0.7 10/18/2016 39 77 734

BTSED-01-1 0.7 9/22/2015 67 67 128 127 1070 1055

BTSED-01-2 0.7 9/22/2015 7 146 1140

BTSED-01-3 0.7 9/22/2015 63 108 956

BTSED-01-1 0.7 10/6/2014 64 86 109 117 548 859

BTSED-01-2 0.7 10/6/2014 96 106 858

BTSED-01-3 0.7 10/6/2014 99 137 1170

BTSED-01-1 0.7 10/1/2013 41 60 103 127 623 1234

BTSED-01-2 0.7 10/1/2013 74 117 1120

BTSED-01-3 0.7 10/1/2013 65 160 1960

BTSED-01 0.7 9/20/2012 71 71 202 202 3640 3640

BTSED-01-1 0.7 11/8/2011 95 83 157 181 1120 1107

BTSED-01-2 0.7 11/8/2011 59 226 1130

BTSED-01-3 0.7 11/8/2011 94 161 1070

BTSW-01 #1 0.7 9/21/2010 51 54 85 81 319 315

BTSW-01 #2 0.7 9/21/2010 65 100 404

BTSW-01 #3 0.7 9/21/2010 45 59 223

BTSW-01 #1 0.7 10/7/2009 56 50 145 124 1510 898

[BTsw.01#2 07 10/7/2009 66 116 692

BTSW-01 #3 07 10/7/2009 27 112 492

BTSW-01 0.7 10/8/2007 oo 89 oo 252 oo 2097

BTSED-1.6-1 1.9 9/21/2020 88 186 121 133 1180 1220

BTSED-1.6-2 1.9 9/21/2020 384 158 1370

BTSED-1.6-3 1.9 9/21/2020 86 119 1110

BTSED-1.6-1 1.9 9/25/2019 128 130 149 140 2030 1623

BTSED-1.6-2 1.9 9/25/2019 124 125 1230

BTSED-1.6-3 1.9 9/25/2019 137 147 1610

BTSED-1.6-1 1.9 9/18/2018 69 76 91 87 691 803

BTSED-1.6-2 1.9 9/18/2018 79 91 800

BTSED-1.6-3 1.9 9/18/2018 80 80 919

BTSED-1.6-1 1.9 9/20/2017 121 125 113 115 1040 1037

BTSED-1.6-2 1.9 9/20/2017 112 118 1160

BTSED-1.6-3 1.9 9/20/2017 142 113 912

BTSED-01.6-1 1.9 10/18/2016 58 66 59 71 764 889

BTSED-01.6-2 1.9 10/18/2016 73 79 967

BTSED-01.6-3 1.9 10/18/2016 67 76 935

BTSED-01.6-1 1.9 9/22/2015 64 61 77 70 761 826

BTSED-01.6-2 1.9 9/22/2015 65 78 897

BTSED-01.6-3 1.9 9/22/2015 54 56 821

BTSED-01.6-1 1.9 10/6/2014 97 87 96 93 890 914

BTSED-01.6-2 1.9 10/6/2014 108 111 1140

BTSED-01.6-3 1.9 10/6/2014 55 73 712

BTSED-01.6-1 1.9 10/1/2013 117 97 116 115 767 918

BTSED-01.6-2 1.9 10/1/2013 90 120 1000

BTSED-01.6-3 1.9 10/1/2013 83 108 987

BTSED-1.6 1.9 9/20/2012 121 121 104 104 1400 1400
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Table 4-2: y of Data in Blackbird and Bucktail Drainages
Sample Identification’ E;S/:::Zii:;: (':v':;::? Collection Date Arsenic® Arsenic Avg.>*® Cobalt® Cobalt Avg.>*® Copper’ Copper Avg.**"
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Bucktail Creek®

BTSED-01.6-1 1.9 11/8/2011 122 124 92 101 1010 1097

BTSED-01.6-2 1.9 11/8/2011 113 99 1080

BTSED-01.6-3 1.9 11/8/2011 136 113 1200

BTSW-01.6 #1 1.9 9/21/2010 199 198 142 140 1360 1227

BTSW-01.6 #2 1.9 9/21/2010 208 149 1270

BTSW-01.6 #3 1.9 9/21/2010 188 129 1050

BTSW-01.6 #1 1.9 10/7/2009 150 154 140 127 1130 1133

BTSW-01.6 #2 19 10/7/2009 141 122 1150

BTSW-01.6 #3 19 10/7/2009 170 120 1120

|BTSW-01.6 1.9 10/8/2007 -- 163 -- 219 -- 2483

South Fork Big Deer Creek

Cleanup Levels - South Fork Big Deer Creek 5 mg/kg 436 mg/kg 637 mg/kg

SFSED-01-1 0.0 9/21/2020 25 43 174 214 833 1244

SFSED-01-2 0.0 9/21/2020 63 250 1780

SFSED-01-3 0.0 9/21/2020 40 219 1120

SFSED-01-1 0.0 9/25/2019 30 32 254 223 1160 1830

SFSED-01-2 0.0 9/25/2019 24 290 1470

SFSED-01-3 0.0 9/25/2019 41 125 2860

SFSED-01-1 0.0 9/18/2018 26 29 132 147 926 1040

SFSED-01-2 0.0 9/18/2018 42 221 1490

SFSED-01-3 0.0 9/18/2018 18 88 703

SFSED-01-1 0.0 9/20/2017 26 29 203 187 858 894

SFSED-01-2 0.0 9/20/2017 45 200 926

SFSED-01-3 0.0 9/20/2017 17 158 898

SFSED-01-1 0.0 10/18/2016 28 27 270 212 1300 1064

SFSED-01-2 0.0 10/18/2016 31 229 1150

SFSED-01-3 0.0 10/18/2016 22 138 741

SFSED-01-1 0.0 9/22/2015 23 26 307 244 1140 1163

SFSED-01-2 0.0 9/22/2015 40 263 1740

SFSED-01-3 0.0 9/22/2015 15 161 608

SFSED-01-1 0.0 10/6/2014 35 42 183 193 2030 1228

SFSED-01-2 0.0 10/6/2014 25 126 394

SFSED-01-3 0.0 10/6/2014 65 269 1260

SFSED-01-1 0.0 10/1/2013 7 19 39 100 45 666

SFSED-01-2 0.0 10/1/2013 33 106 1070

SFSED-01-3 0.0 10/1/2013 18 156 884

SFSED-01 0.0 9/26/2012 17 17 102 102 1040 1040

SFSED-01-1 0.0 11/8/2011 29 29 118 113 855 930

SFSED-01-2 0.0 11/8/2011 24 98 796

SFSED-01-3 0.0 11/8/2011 35 123 1140

SFSW-01 #1 0.0 9/21/2010 65 84 190 239 1240 1553

SFSW-01 #2 0.0 9/21/2010 49 217 1620

SFSW-01 #3 0.0 9/21/2010 139 309 1800

SFSW-01 #1 0.0 10/7/2009 48 77 270 273 1700 1503

SFSW-01 #2 0.0 10/7/2009 137 250 1420

SFSW-01 #3 0.0 10/7/2009 46 298 1390

SFSW-01 0.0 10/8/2007 oo 65 oo 273 oo 2510

SFSW-01 0.0 9/21/2000 oo 176 oo 366 oo 6400

SF-1A 0.0 8/18/1995 oo 448 oo 499 oo 7350

SFSED-02-1 0.6 9/21/2020 14 21 94 151 504 858

SFSED-02-2 0.6 9/21/2020 31 127 1000

SFSED-02-3 0.6 9/21/2020 18 231 1070

SFSED-02-1 0.6 9/25/2019 26 23 191 171 1070 889

SFSED-02-2 0.6 9/25/2019 32 217 936

SFSED-02-3 0.6 9/25/2019 10 106 661

SFSED-02-1 0.6 9/18/2018 20 18 152 131 982 742

SFSED-02-2 06 9/18/2018 21 138 645

SFSED-02-3 0.6 9/18/2018 14 103 600

SFSED-02-1 0.6 9/20/2017 36 42 186 164 658 714

SFSED-02-2 0.6 9/20/2017 22 160 842

SFSED-02-3 0.6 9/20/2017 67 145 641

SFSED-02-1 #4 10/18/2016 5 7 54 50 75 89

SFSED-02-2 ## 10/18/2016 6 45 61

SFSED-02-3 ## 10/18/2016 © 52 131

SFSED-02-1 ## 9/22/2015 41 25 145 103 556 547

SFSED-02-2 ## 9/22/2015 23 102 605

SFSED-02-3 #it 9/22/2015 10 61 480

SFSED-02 ## Not Sampled in 2014 (not required in PMP)

SFSED-02 ## 9/20/2012 30 30 92 92 793 793

SFSED-02-1 ## 11/8/2011 16 15 116 132 818 773

SFSED-02-2 ## 11/8/2011 20 88 621

SFSED-02-3 ## 11/8/2011 © 191 881
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification® E;Sl:::(o:iifar;: (':VI:;::? Collection Date Arsenic® Arsenic Avg.>** Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
South Fork Big Deer Creek
Cleanup Levels - South Fork Big Deer Creek 5 mg/kg 436 mg/kg 637 mg/kg
SFSED-04-1 0.6 9/21/2020 9 10 6 6 9 9
SFSED-04-2 0.6 9/21/2020 8 7 7
SFSED-04-3 0.6 9/21/2020 12 5 12
SFSED-04-1 0.6 9/25/2019 10 9 5 5 9 8
SFSED-04-2 0.6 9/25/2019 8 3 7
SFSED-04-3 0.6 9/25/2019 8 6 7
SFSED-04-1 0.6 9/18/2018 12 10 6 6 13 11
SFSED-04-2 0.6 9/18/2018 10 6 9
SFSED-04-3 0.6 9/18/2018 9 7 11
SFSED-04-1 0.6 9/20/2017 9 7 7 5 12 9
SFSED-04-2 0.6 9/20/2017 6 5 7
SFSED-04-3 0.6 9/20/2017 7 4 8
SFSED-04-1 0.6 10/18/2016 2 5 ND 3 5 7
SFSED-04-2 0.6 10/18/2016 9 5 10
SFSED-04-3 0.6 10/18/2016 5 3 7
SFSED-04-1 0.6 9/22/2015 11 8 5 4 12 9
SFSED-04-2 0.6 9/22/2015 8 4 7
SFSED-04-3 0.6 9/22/2015 4 2 8
SFSED-04-1 0.6 10/6/2014 10 10 5 5 10 11
SFSED-04-2 0.6 10/6/2014 9 4 10
SFSED-04-3 0.6 10/6/2014 12 6 12
SFSED-04-1 0.6 10/1/2013 9 10 5 6 10 12
SFSED-04-2 0.6 10/1/2013 10 5 12
SFSED-04-3 0.6 10/1/2013 10 7 13
SFSED-04 0.6 9/26/2012 9 9 5 5 8 8
SFSED-04-1 0.6 11/8/2011 8 7 ND 25 10 9
SFSED-04-2 0.6 11/8/2011 8 ND 7
SFSED-04-3 0.6 11/8/2011 6 ND 9
SFSW-04 #1 0.6 9/21/2010 19 16 9 8 19 16
SFSW-04 #2 0.6 9/21/2010 16 9 17
SFSW-04 #3 0.6 9/21/2010 14 6 12
SFSW-04 #1 0.6 10/7/2009 15 14 8 8 16 16
SFSW-04 #2 0.6 10/7/2009 15 9 20
SFSW-04 #3 0.6 10/7/2009 12 7 12
SFSW-04 0.6 10/8/2007 -- 14 -- 10 -- 48
SFESW-04 0.6 9/21/2000 == 30 == 8.2 == 154
SF-4 8/18/1995 == 20.8 == 19.4 == 86.4
Big Deer Creek
Cleanup Levels - Big Deer Creek 5 mg/kg 0 mg/kg 149 mg/kg
BDSED-01-1 0.0 9/23/2020 4 6 29 23 94 56
BDSED-01-2 0.0 9/23/2020 2 26 59
BDSED-01-3 0.0 9/23/2020 13 13 15
BDSED-01-1 0.0 9/20/2019 7 6 31 35 131 126
BDSED-01-2 0.0 9/20/2019 7 39 141
BDSED-01-3 0.0 9/20/2019 4 36 106
BDSED-01-1 0.0 9/18/2018 8 5 M 36 149 186
BDSED-01-2 0.0 9/18/2018 5 34 124
BDSED-01-3 0.0 9/18/2018 2 33 286
BDSED-01-1 0.0 9/21/2017 6 8 37 31 169 122
BDSED-01-2 0.0 9/21/2017 B 27 92
BDSED-01-3 0.0 9/21/2017 14 28 106
BDSED-01-1 0.0 10/18/2016 3 5 21 31 52 113
BDSED-01-2 0.0 10/18/2016 8 44 192
BDSED-01-3 0.0 10/18/2016 4 27 95
BDSED-01-1 0.0 9/23/2015 6 6 27 30 112 107
BDSED-01-2 0.0 9/23/2015 B 28 86
BDSED-01-3 0.0 9/23/2015 8 34 124
BDSED-01-1 0.0 10/6/2014 10 5 38 39 151 134
BDSED-01-2 0.0 10/6/2014 B3] 47 122
BDSED-01-3 0.0 10/6/2014 B3] 33 130
BDSED-01-1 0.0 9/30/2013 6 6 33 33 146 170
BDSED-01-2 0.0 9/30/2013 7 30 146
BDSED-01-3 0.0 9/30/2013 6 36 219
BDSED-01-1 0.0 11/9/2011 7 6 33 32 137 142
BDSED-01-2 0.0 11/9/2011 5 32 156
BDSED-01-3 0.0 11/9/2011 5 30 132
BDSED-01-1 0.0 11/9/2011 7 6 33 32 137 142
BDSED-01-2 0.0 11/9/2011 5 32 156
BDSED-01-3 0.0 11/9/2011 5 30 132
BDSW-01 #1 0.0 9/21/2010 8 1 44 47 194 251
BDSW-01 #2 0.0 9/21/2010 15 35 128
BDSW-01#3 0.0 9/21/2010 10 63 431
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February 2021 943-1595-011.3066

Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification® E;Sl:::(o:iifar;: (':VI:;::? Collection Date Arsenic® Arsenic Avg.>** Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Big Deer Creek
Cleanup Levels - Big Deer Creek 5 mg/kg 0 mg/kg 149 mg/kg
BDSW-01 #1 0.0 10/9/2009 11 10 43 48 235 257
BDSW-01#2 0.0 10/9/2009 11 54 303
BDSW-01#3 0.0 10/9/2009 9 46 232
BDSW-01 #1 0.0 12/19/2008 ND 25 35 47 118 161
BDSW-01 #2 0.0 12/19/2008 ND 47 175
BDSW-01#3 0.0 12/19/2008 ND 59 190
BDSW-01 0.0 10/9/2007 == 9 s 52 s 239
BDSED-02-1 1.8 9/23/2020 4 4 23 27 59 75
BDSED-02-2 1.8 9/23/2020 6 28 83
BDSED-02-3 1.8 9/23/2020 3 30 83
BDSED-02-1 1.8 9/20/2019 2 5 24 29 70 129
BDSED-02-2 1.8 9/20/2019 6 33 131
BDSED-02-3 1.8 9/20/2019 6 30 186
BDSED-02-1 1.8 9/18/2018 10 8 46 38 158 158
BDSED-02-2 1.8 9/18/2018 8 31 132
BDSED-02-3 1.8 9/18/2018 7 37 184
BDSED-02-1 1.8 9/21/2017 4 5 40 39 100 118
BDSED-02-2 1.8 9/21/2017 6 34 129
BDSED-02-3 1.8 9/21/2017 5 42 125
BDSED-02-1 1.8 10/18/2016 5 5 32 36 103 106
BDSED-02-2 1.8 10/18/2016 4 26 69
BDSED-02-3 1.8 10/18/2016 7 50 147
BDSED-02-1 1.8 9/23/2015 9 9 36 34 116 122
BDSED-02-2 1.8 9/23/2015 9 42 173
BDSED-02-3 1.8 9/23/2015 8 23 76
BDSED-02-1 1.8 10/6/2014 5 4 33 32 105 112
BDSED-02-2 1.8 10/6/2014 1 23 57
BDSED-02-3 1.8 10/6/2014 7 40 175
BDSED-02-1 1.8 9/30/2013 8 8 36 36 175 153
BDSED-02-2 1.8 9/30/2013 8 38 148
BDSED-02-3 1.8 9/30/2013 7 35 137
BDSED-02-1 1.8 11/9/2011 ND 25 35 30 107 99
BDSED-02-2 1.8 11/9/2011 ND 37 118
BDSED-02-3 1.8 11/9/2011 ND 19 73
BDSED-02-1 1.8 11/9/2011 ND 25 35 30 107 99
BDSED-02-2 1.8 11/9/2011 ND 37 118
BDSED-02-3 1.8 11/9/2011 ND 19 73
BDSW-02 #1 1.8 9/23/2010 7 5.5 44 37 128 118
BDSW-02 #2 1.8 9/23/2010 ND 31 101
BDSW-02 #3 1.8 9/23/2010 7 36 126
BDSW-02 #1 18 10/7/2009 7 16 43 54 198 255
[BDSW-02 #2 18 10/7/2009 26 53 183
BDSW-02 #3 1.8 10/7/2009 14 6 ==
BDSW-02 1.8 10/9/2007 -- 12 == 86 - 508
BDSED-03-1 3.0 9/22/2020 3 3 15 13 55 37
BDSED-03-2 3.0 9/22/2020 2 13 25
BDSED-03-3 3.0 9/22/2020 4 12 30
BDSED-03-1 3.0 9/25/2019 7 7 15 21 75 131
BDSED-03-2 3.0 9/25/2019 7 18 159
BDSED-03-3 3.0 9/25/2019 6 29 160
BDSED-03-1 3.0 9/18/2018 10 7 28 24 120 118
BDSED-03-2 3.0 9/18/2018 7 23 137
BDSED-03-3 3.0 9/18/2018 5 22 97
BDSED-03-1 3.0 9/20/2017 6 6 29 25 201 209
BDSED-03-2 3.0 9/20/2017 4 15 83
BDSED-03-3 3.0 9/20/2017 9 32 343
BDSED-03-1 3.0 10/18/2016 6 4 19 50 79 289
BDSED-03-2 3.0 10/18/2016 4 25 271
BDSED-03-3 3.0 10/18/2016 2 105 518
BDSED-03-1 3.0 9/22/2015 B] 9 23 30 84 166
BDSED-03-2 3.0 9/22/2015 12 27 207
BDSED-03-3 3.0 9/22/2015 12 41 208
BDSED-03-1 3.0 10/6/2014 22 20 37 42 133 182
BDSED-03-2 3.0 10/6/2014 11 40 164
BDSED-03-3 3.0 10/6/2014 26 48 250
BDSED-03-1 3.0 10/1/2013 6 8 40 26 123 91
BDSED-03-2 3.0 10/1/2013 B] 20 69
BDSED-03-3 3.0 10/1/2013 14 17 81
BDSED-03 3.0 9/27/2012 4 4 25 25 116 116
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification® E;Sl:::(o:iifar;: (':VI:;::? Collection Date Arsenic® Arsenic Avg.>** Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Big Deer Creek
Cleanup Levels - Big Deer Creek 5 mg/kg 0 mg/kg 149 mg/kg
BDSED-03-1 3.0 11/8/2011 9 9 24 21 120 121
BDSED-03-2 3.0 11/8/2011 9 20 139
BDSED-03-3 3.0 11/8/2011 10 18 104
BDSW-03 #1 3.0 9/21/2010 14 11 36 38 169 168
BDSW-03 #2 3.0 9/21/2010 7 31 124
BDSW-03 #3 3.0 9/21/2010 11 47 210
BDSW-03 #1 3.0 10/7/2009 7 5.2 26 44 136 178
BDSW-03 #2 3.0 10/7/2009 ND 69 258
BDSW-03 #3 3.0 10/7/2009 6 36 140
BDSW-03A 3.0 10/8/2007 == 14 == 52 - 409
BDSW-03 3.1 9/21/2000 -- 7.36 == 15.8 s 139
BD-6 8/16/1995 == 525 == 813 == 1030
BDSED-04-1 3.2 9/22/2020 ND 1 1 1 2 2
BDSED-04-2 3.2 9/22/2020 1 1 3
BDSED-04-3 3.2 9/22/2020 ND 1 2
BDSED-04-1 3.2 9/25/2019 2 1 3 3 9 6
BDSED-04-2 3.2 9/25/2019 ND 2 7
BDSED-04-3 3.2 9/25/2019 ND ND 2
BDSED-04-1 3.2 9/18/2018 ND 1 2 3 4 7
BDSED-04-2 3.2 9/18/2018 2 3 8
BDSED-04-3 3.2 9/18/2018 1 3 8
BDSED-04-1 3.2 9/20/2017 2 1 6 3 19 12
BDSED-04-2 3.2 9/20/2017 1 1 5
BDSED-04-3 3.2 9/20/2017 ND 3 11
BDSED-04-1 3.2 10/18/2016 ND 0.3 3 3 6 6
BDSED-04-2 3.2 10/18/2016 1 3 7
BDSED-04-3 3.2 10/18/2016 ND 2 5
BDSED-04-1 3.2 9/22/2015 ND 0.5 2 2 4 6
BDSED-04-2 3.2 9/22/2015 ND 2 7
BDSED-04-3 3.2 9/22/2015 ND 2 6
BDSED-04-1 3.2 10/6/2014 4 3 3 2 8 5
BDSED-04-2 3.2 10/6/2014 3 2 4
BDSED-04-3 3.2 10/6/2014 2 2 4
BDSED-04-1 3.2 10/1/2013 ND 0.7 3 3 6 7
BDSED-04-2 3.2 10/1/2013 1 3 10
BDSED-04-3 3.2 10/1/2013 ND 3 6
BDSED-04 3.2 9/27/2012 ND 0.5 1 1 2 2
BDSED-04-1 3.2 11/8/2011 ND 2.5 2.5 8
BDSED-04-2 3.2 11/8/2011 ND 8
BDSED-04-3 3.2 11/8/2011 ND 7
BDSW-04 #1 3.2 9/21/2010 ND 25 ND 2.5 8 8
BDSW-04 #2 3.2 9/21/2010 ND ND 7
BDSW-04 #3 3.2 9/21/2010 ND ND 8
BDSW-04 #1 3.2 10/7/2009 ND 25 ND 25 8 7.2
BDSW-04 #2 3.2 10/7/2009 ND ND 11
BDSW-04 #3 3.2 10/7/2009 ND ND ND
BDSW-04 32 10/8/2007 == <5 - 2 — 7
BDSW-04 32 9/21/2000 -- 1 oo 14 - 297
BD-8 8/16/1995 -- 3.3 -- 3.4 -- 12
Panther Creek
Cleanup Levels - Panther Creek 5 mg/kg 80 mg/kg 149 mg/kg
PASED-01-1 13 9/23/2020 9 7 21 22 24 46
PASED-01-2 13 9/23/2020 8 17 20
PASED-01-3 13 9/23/2020 4 27 93
PASED-01-1 1.3 9/20/2019 4 12 18 21 10 22
PASED-01-2 1.3 9/20/2019 11 18 21
PASED-01-3 1.3 9/20/2019 21 28 36
PASED-01-1 1.3 9/18/2018 3 9 21 35 8 25
PASED-01-2 1.3 9/18/2018 13 44 34
PASED-01-3 1.3 9/18/2018 11 41 33
PASED-01-1 13 9/21/2017 13 1 20 17 32 31
PASED-01-2 13 9/21/2017 9 16 25
PASED-01-3 1.3 9/21/2017 10 16 36
PASED-01-1 1.3 10/18/2016 2 2 16 19 4 5
PASED-01-2 13 10/18/2016 B3] 20 7
PASED-01-3 13 10/18/2016 2 22 4
PASED-01-1 1.3 9/23/2015 4 6 19 19 7 9
PASED-01-2 13 9/23/2015 6 16 13
PASED-01-3 13 9/23/2015 7 21
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification® E;Sl:::(o:ii::;: (I:Vlr:::? Collection Date Arsenic® Arsenic Avg.>** Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Panther Creek
Cleanup Levels - Panther Creek 5 mg/kg 80 mg/kg 149 mg/kg
PASED-01-1 1.3 10/7/2014 2 3 12 16 3 8
PASED-01-2 13 10/7/2014 B] 14 9
PASED-01-3 1.3 10/7/2014 5 21 12
PASED-01-1 1.3 9/24/2013 11 7 41 34 39 26
PASED-01-2 1.3 9/24/2013 6 29 22
PASED-01-3 1.3 9/24/2013 5 32 17
PASED-01 1.3 9/19/2012 7 7 24 24 32 32
PASED-01-1 1.3 10/4/2011 11 15 21 26 17 25
PASED-01-2 1.3 10/4/2011 21 27 25
PASED-01-3 1.3 10/4/2011 14 31 34
PASW-01#1 1.3 9/14/2010 20 19 54 41 71 54
PASW-01 #2 1.3 9/14/2010 16 33 39
PASW-01 #3 1.3 9/14/2010 20 36 53
PASW-01 #1 1.3 11/3/2009 46 27 96 61 119 73
PASW-01 #2 1.3 11/3/2009 16 38 42
PASW-01 #3 1.3 11/3/2009 18 50 57
PASW-01 Low/High 1.3 11/4/2009 ND 25 10 10 12 12
PASW-01 #1 1.3 12/19/2008 7 9 31 39 23 33
PASW-01 #2 1.3 12/19/2008 13 48 43
PASW-01 #3 1.3 12/19/2008 8 38 32
PASW-01 13 10/9/2007 = 8 i 24 s 33
PASW-01 13 9/21/2000 == 10.1 == 48.1 == 62.1
PCS Site 1 8/15/1995 == 102 - 54.6 - 55.0
PASED-04-1 11.4 9/23/2020 25 24 63 52 35 31
PASED-04-2 1.4 9/23/2020 29 56 26
PASED-04-3 1.4 9/23/2020 19 37 33
PASED-04-1 11.4 9/20/2019 25 26 38 48 47 53
PASED-04-2 11.4 9/20/2019 33 51 62
PASED-04-3 11.4 9/20/2019 20 54 50
PASED-04-1 11.4 9/18/2018 29 30 41 46 38 35
PASED-04-2 11.4 9/18/2018 30 63 34
PASED-04-3 11.4 9/18/2018 30 35 34
PASED-04-1 11.4 9/21/2017 25 30 44 39 40 44
PASED-04-2 11.4 9/21/2017 25 32 31
PASED-04-3 11.4 9/21/2017 40 42 60
PASED-04-1 11.4 10/18/2016 14 14 44 39 20 22
PASED-04-2 1.4 10/18/2016 18 36 26
PASED-04-3 11.4 10/18/2016 10 38 19
PASED-04-1 114 9/23/2015 28 24 42 51 41 39
PASED-04-2 11.4 9/23/2015 23 64 39
PASED-04-3 11.4 9/23/2015 20 48 36
PASED-04-1 114 10/7/2014 48 49 57 59 45 49
PASED-04-2 11.4 10/7/2014 47 80 53
PASED-04-3 11.4 10/7/2014 51 41 50
PASED-04-1 114 9/24/2013 35 26 59 50 40 38
PASED-04-2 11.4 9/24/2013 28 48 47
PASED-04-3 11.4 9/24/2013 14 43 28
PASED-04 1.4 9/19/2012 61 61 55 55 48 48
PASED-04-1 1.4 10/4/2011 49 39 40 47 46 37
PASED-04-2 11.4 10/4/2011 50 60 44
PASED-04-3 11.4 10/4/2011 17 41 20
PASW-04X #1 114 9/14/2010 107 88 73 93 126 109
PASW-04X #2 11.4 9/14/2010 74 127 108
PASW-04X #3 11.4 9/14/2010 82 79 93
PASW-04X #1 114 11/3/2009 47 60 55 97 133 129
PASW-04X #2 1.4 11/3/2009 84 109 176
PASW-04X #3 11.4 11/3/2009 50 126 77
PASW-04X Low/High 11.4 11/4/2009 72 72 60 60 110 110
PASW-04X #1 1.4 12/19/2008 23 17 37 47 105 59
PASW-04X #2 11.4 12/19/2008 14 51 37
PASW-04X #3 11.4 12/19/2008 14 53 34
PASW-04X 1.4 10/9/2007 oo 51 oo 109 oo 130
PASED-05-1 12.9 9/22/2020 30 25 58 63 36 31
PASED-05-2 12.9 9/22/2020 26 68 24
PASED-05-3 12.9 9/22/2020 20 64 34
PASED-05-1 129 9/20/2019 26 24 54 51 21 21
PASED-05-2 12.9 9/20/2019 18 47 20
PASED-05-3 12.9 9/20/2019 27 51 22
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification® E;Sl:::(o:iifar;: (':VI:;::? Collection Date Arsenic® Arsenic Avg.>** Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Panther Creek
Cleanup Levels - Panther Creek 35 mg/kg 80 mg/kg 149 mg/kg
PASED-05-1 12.9 9/18/2018 23 25 52 58 35 37
PASED-05-2 12.9 9/18/2018 25 66 32
PASED-05-3 12.9 9/18/2018 26 57 45
PASED-05-1 129 9/21/2017 27 30 82 61 52 41
PASED-05-2 12.9 9/21/2017 27 44 29
PASED-05-3 12.9 9/21/2017 35 56 43
PASED-05-1 12.9 10/18/2016 14 15 42 49 20 22
PASED-05-2 12.9 10/18/2016 13 43 9
PASED-05-3 12.9 10/18/2016 19 63 36
PASED-05-1 12.9 9/23/2015 11 15 30 41 12 21
PASED-05-2 12.9 9/23/2015 22 47 22
PASED-05-3 12.9 9/23/2015 13 45 28
PASED-05-1 12.9 10/7/2014 24 22 67 51 36 27
PASED-05-2 12.9 10/7/2014 11 40 16
PASED-05-3 12.9 10/7/2014 30 45 28
PASED-05-1 12.9 9/24/2013 18 20 39 51 24 22
PASED-05-2 12.9 9/24/2013 24 72 19
PASED-05-3 12.9 9/24/2013 17 41 23
PASED-05 12.9 9/19/2012 28 28 63 63 36 36
PASED-05-1 12.9 10/4/2011 32 22 46 48 26 26
PASED-05-2 12.9 10/4/2011 19 55 33
PASED-05-3 12.9 10/4/2011 16 42 18
PASW-05 #1 12.9 9/14/2010 31 41 52 73 40 84
PASW-05 #2 12.9 9/14/2010 18 39 21
PASW-05 #3 12.9 9/14/2010 73 127 191
PASW-05 #1 12.9 11/3/2009 84 99 152 150 157 156
PASW-05 #2 12.9 11/3/2009 128 127 153
PASW-05 #3 12.9 11/3/2009 85 172 159
PASW-05 Low/High 12.9 11/4/2009 68 68 63 63 106 106
PASW-05 #1 12.9 12/19/2008 22 37 12 1 28 26
PASW-05 #2 12.9 12/19/2008 70 12 29
PASW-05 #3 12.9 12/19/2008 18 10 21
PASW-05 12.9 10/9/2007 == 32 == 169 == 71
PASW-05 12.9 9/21/2000 == 222 == 847 == 56.5
PCS Site 7. 8/15/1995 -- 93 == 117 - 1450
PASED-07-1 19.7 9/22/2020 24 31 83 77 53 63
PASED-07-2 19.7 9/22/2020 44 80 73
PASED-07-3 19.7 9/22/2020 24 68 62
PASED-07-1 197 9/20/2019 67 117 91 86 138 150
PASED-07-2 19.7 9/20/2019 123 69 136
PASED-07-3 19.7 9/20/2019 161 97 176
PASED-07-1 197 9/18/2018 49 51 72 82 67 72
PASED-07-2 19.7 9/18/2018 52 79 85
PASED-07-3 19.7 9/18/2018 53 95 64
PASED-07-1 197 9/20/2017 63 58 74 115 72 79
PASED-07-2 19.7 9/20/2017 61 136 96
PASED-07-3 19.7 9/20/2017 49 134 70
PASED-07-1 19.7 10/11/2016 69 52 60 63 71 61
PASED-07-2 19.7 10/11/2016 29 66 56
PASED-07-3 19.7 10/11/2016 57 64 55
PASED-07-1 19.7 9/23/2015 30 21 75 78 51 39
PASED-07-2 19.7 9/23/2015 19 88 35
PASED-07-3 19.7 9/23/2015 14 70 32
PASED-07-1 19.7 10/7/2014 139 86 115 90 94 100
PASED-07-2 19.7 10/7/2014 54 87 112
PASED-07-3 19.7 10/7/2014 64 68 94
PASED-07-1 19.7 9/24/2013 53 50 95 92 107 130
PASED-07-2 19.7 9/24/2013 50 95 149
PASED-07-3 19.7 9/24/2013 47 87 134
PASED-07 19.7 9/19/2012 56 56 68 68 128 128
PASED-07-1 19.7 10/4/2011 48 62 91 95 124 145
PASED-07-2 19.7 10/4/2011 72 86 138
PASED-07-3 19.7 10/4/2011 66 107 174
PASW-07 #1 19.7 9/16/2010 248 201 219 240 329 345
PASW-07 #2 19.7 9/16/2010 149 J 287 306
PASW-07 #3 19.7 9/16/2010 206 213 399
PASW-07 #1 19.7 11/3/2009 306 341 193 199 498 502
PASW-07 #2 19.7 11/3/2009 365 214 524
PASW-07 #3 19.7 11/3/2009 351 191 484
PASW-07 Low/High 19.7 11/4/2009 341 341 224 224 439 439
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification’ E;Sl:::(o:iifar;: (':VI:;::? Collection Date Arsenic® Arsenic Avg.>*? Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Panther Creek
Cleanup Levels - Panther Creek 5 mglkg 0 mg/kg 149 mg/kg
PASW-07 #1 19.7 12/18/2008 254 385 112 118 341 348
PASW-07 #2 19.7 12/18/2008 501 123 359
PASW-07 #3 19.7 12/18/2008 401 120 344
PASW-07 19.7 10/9/2007 == 99 == 249 == 267
PASW-07 19.7 9/21/2000 == 542 == 198 == 947
PCS Site 10 8/17/1995 == 65.7 - 243 - 174
PASED-08-1 22.2 9/22/2020 42 45 72 75 69 64
PASED-08-2 22.2 9/22/2020 47 76 56
PASED-08-3 22.2 9/22/2020 47 77 66
PASED-08-1 22.2 9/20/2019 36 99 84 71 40 62
PASED-08-2 22.2 9/20/2019 49 61 57
PASED-08-3 222 9/20/2019 211 69 90
PASED-08-1 22.2 9/18/2018 40 100 67 74 87 83
PASED-08-2 22.2 9/18/2018 198 76 91
PASED-08-3 22.2 9/18/2018 63 80 71
PASED-08-1 22.2 9/20/2017 298 174 94 78 103 77
PASED-08-2 22.2 9/20/2017 170 82 79
PASED-08-3 22.2 9/20/2017 55 58 48
PASED-08-1 22.2 10/11/2016 94 64 76 82 64 54
PASED-08-2 22.2 10/11/2016 29 100 34
PASED-08-3 22.2 10/11/2016 69 70 64
PASED-08-1 22.2 9/22/2015 189 103 72 79 113 81
PASED-08-2 22.2 9/22/2015 55 80 68
PASED-08-3 22.2 9/22/2015 64 84 62
PASED-08-1 22.2 10/7/2014 325 170 166 121 393 194
PASED-08-2 22.2 10/7/2014 77 98 99
PASED-08-3 22.2 10/7/2014 107 99 91
PASED-08-1 22.2 9/23/2013 43 64 103 107 90 76
PASED-08-2 22.2 9/23/2013 37 125 64
PASED-08-3 222 9/23/2013 111 92 75
PASED-08 222 9/19/2012 57 57 91 91 72 72
PASED-08-1 22.2 10/4/2011 269 183 98 98 171 152
PASED-08-2 22.2 10/4/2011 182 99 166
PASED-08-3 22.2 10/4/2011 99 96 118
PASW-08 #1 222 9/16/2010 131 194 112 151 127 209
PASW-08 #2 222 9/16/2010 190 154 192
PASW-08 #3 222 9/16/2010 261 187 307
PASW-08 #1 222 9/24/2009 103 292 204 237 152 328
PASW-08 #2 22.2 9/24/2009 388 299 348
PASW-08 #3 222 9/24/2009 422 191 314
PASW-08 Low/High 22.2 9/24/2009 253 253 254 254 497 497
PASW-08 222 10/9/2007 oo 107 oo 317 oo 219
PASW-08 222 9/21/2000 -- 203 -- 130 -- 141
PCS 11-04 8/15/1995 == 72.8 == 264 == 450
PASW-09 23.0 Not Sampled in 2011 through 2016
PASW-09 #1 23.0 9/14/2010 26 28 54 51 26 26
PASW-09 #2 23.0 9/14/2010 37 65 35
PASW-09 #3 23.0 9/14/2010 21 34 18
PASW-09 #1 23.0 11/3/2009 16 19 26 30 17 19
PASW-09 #2 23.0 11/3/2009 18 32 21
PASW-09 #3 23.0 11/3/2009 22 32 19
PASED-10-1 24.0 9/22/2020 17 17 19 15 19 20
PASED-10-2 24.0 9/22/2020 16 14 29
PASED-10-3 24.0 9/22/2020 17 11 11
PASED-10-1 24.0 9/20/2019 27 19 25 22 28 26
PASED-10-2 24.0 9/20/2019 11 18 19
PASED-10-3 24.0 9/20/2019 20 23 30
PASED-10-1 24.0 9/18/2018 62 33 30 17 52 29
PASED-10-2 24.0 9/18/2018 20 10 17
PASED-10-3 24.0 9/18/2018 16 12 17
PASED-10-1 24.0 9/20/2017 61 91 54 51 68 66
PASED-10-2 24.0 9/20/2017 92 38 54
PASED-10-3 24.0 9/20/2017 119 61 75
PASED-10-1 24.0 10/11/2016 36 21 21 22 68 37
PASED-10-2 24.0 10/11/2016 8 32 6
PASED-10-3 24.0 10/11/2016 20 14 38
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Table 4-2: y of i ing Data in Blackbird and Bucktail Drainages
Sample Identification® E;Sl:::(o:ii::;: (I:Vlr:::? Collection Date Arsenic® Arsenic Avg.>** Cobalt® Cobalt Avg.>*® Copper” Copper Avg.>*’
Miles mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Panther Creek
Cleanup Levels - Panther Creek 5 mglkg 0 mg/kg 149 mg/kg
PASED-10-1 24.0 9/22/2015 21 41 17 18 35 46
PASED-10-2 24.0 9/22/2015 23 11 44
PASED-10-3 24.0 9/22/2015 79 26 60
PASED-10-1 24.0 10/7/2014 18 39 48 29 19 80
PASED-10-2 24.0 10/7/2014 69 28 190
PASED-10-3 24.0 10/7/2014 30 12 30
PASED-10-1 24.0 9/23/2013 34 45 44 41 25 40
PASED-10-2 24.0 9/23/2013 30 33 42
PASED-10-3 24.0 9/23/2013 71 47 52
PASED-10 24.0 9/19/2012 71 71 37 37 85 85
PASED-10-1 24.0 10/4/2011 129 100 52 46 78 63
PASED-10-2 24.0 10/4/2011 92 44 64
PASED-10-3 24.0 10/4/2011 80 42 48
PASW-10 #1 24.0 9/14/2010 201 233 84 103 190 178
PASW-10 #2 24.0 9/14/2010 209 135 186
PASW-10 #3 24.0 9/14/2010 288 90 158
PASW-10 #1 24.0 9/24/2009 508 463 214 197 293 253
PASW-10 #2 24.0 9/24/2009 397 143 207
PASW-10 #3 240 9/24/2009 485 235 259
PASW-10 Low/High 24.0 9/24/2009 430 430 127 127 298 298
PASW-10 #1 24.0 12/18/2008 544 508 124 171 363 336
PASW-10 #2 24.0 12/18/2008 696 297 390
PASW-10 #3 24.0 12/18/2008 283 91 256
PASW-10 24.0 10/9/2007 == 108 == 125 == 79
PASED-11-1 24.6 9/23/2020 5 4 5 5 6 7
PASED-11-2 24.6 9/23/2020 4 5 7
PASED-11-3 24.6 9/23/2020 4 5 7
PASED-11-1 24.6 9/20/2019 4 4 5 4 B 6
PASED-11-2 24.6 9/20/2019 4 4 6
PASED-11-3 24.6 9/20/2019 3 4 6
PASED-11-1 24.6 9/18/2018 14 9 12 11 8 8
PASED-11-2 24.6 9/18/2018 7 11 8
PASED-11-3 24.6 9/18/2018 5 9 8
PASED-11-1 24.6 10/2/2017 3 4 3 5 6 7
PASED-11-2 24.6 10/2/2017 4 3 5
PASED-11-3 24.6 10/2/2017 6 9 9
PASED-11-1 24.6 10/11/2016 2 2 5 4 3 4
PASED-11-2 24.6 10/11/2016 2 2 5
PASED-11-3 24.6 10/11/2016 B] 4 3
PASED-11-1 24.6 9/22/2015 4 6 4 5 5 5
PASED-11-2 24.6 9/22/2015 9 10 4
PASED-11-3 24.6 9/22/2015 4 2 5
PASED-11-1 24.6 10/7/2014 5 6 12 7 11 7
PASED-11-2 24.6 10/7/2014 8 4 5
PASED-11-3 24.6 10/7/2014 6 4 4
PASED-11-1 24.6 9/23/2013 2 2 1 1 3 3
PASED-11-2 24.6 9/23/2013 2 2 4
PASED-11-3 24.6 9/23/2013 2 1 3
PASED-11 24.6 9/19/2012 4 5 5 6
PASED-11-1 24.6 10/4/2011 8 12 ND 25 11 10
PASED-11-2 24.6 10/4/2011 14 ND 10
PASED-11-3 24.6 10/4/2011 13 ND 10
PASW-11 #1 246 9/14/2010 17 9.2 16 11 16 12
PASW-11#2 24.6 9/14/2010 8 10 10
PASW-11#3 24.6 9/14/2010 ND 8 9
PASW-11 #1 246 11/3/2009 14 13 86 58 19 21
PASW-11#2 24.6 11/3/2009 14 71 29
PASW-11#3 24.6 11/3/2009 12 17 15
PASW-11 Low/High 24.6 11/4/2009 21 21 110 110 52 52
PASW-11 #1 24.6 12/18/2008 ND 25 ND 37 10 9
PASW-11 #2 24.6 12/18/2008 ND ND 8
PASW-11 24.6 10/6/2008 ND 6 9
PASW-11 24.6 10/9/2007 oo 5 oo 9 oo 16
Notes: [ ] Shaded data represents historical ir retrieved from various documents:

(Golder 2001; Golder 2008; Golder 2009; Golder 2010; Golder 2012, Golder 2013, Golder 2014, Golder 2015, Golder 2016, Golder 2017, Golder 2018, Golder 2019, Golder 2020).

1. "Low/High" - Indicates sample collected above the low water mark and below the high water mark.

2. Distance values cited are from 'Blackbird Mine Site Remedial Investigation (Vol. 1), Table 6.1, November, 2001".

3. Data available for 1995 and 2000 assumed to be averaged data. All other data cited are averages or singular tests as indicated with the exception that results from 2012 represent single results and are
not averages.

4. Laboratory analyte reporting limits for data from 2000 through 2011 were as follows: Arsenic = 5 mg/kg, Cobalt = 5 mg/kg, and Copper = 5 mg/kg. Reporting limits for d